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Abstract Of WO9711202 

The invention pertains to the metallurgy of non-ferrous and precious metals, more specifically, to a 
process for the hydrometallurgical extraction of precious metals from raw material that is difficult to 
process. The raw material matrix is crushed and placed in a sealed vessel containing a solution of 
halogen acids, nitrous acid and precious metal complex-forming agents. Oxygen is fed into the vessel 
from outside. During the process, the reaction mixture pH, pressure and half-wave oxidant reduction 
potential values are kept at predetermined levels; the process is continued long enough to ensure the 
break up of the raw material matrix to achieve maximum oxidation and extraction of the precious metals 
and form a mother liquor containing the dissolved precious metal complexes and oxides. The latter are 
extracted from the matrix and mother liquor by the known methods. 



Data supplied from the esp@cenet database - Worldwide 



http://v3 .espacenet.coni/textcIoc?DB=EPODOC&IDX=W097 1 1 202&F=0&QPN=WO97 1 . 5/3 1/2006 



PCX 



BCEMHPHAH OPTAHHSAUHH 
HHTEJUIEKTyAJIBHOft COBCTBEHHOCTH 
MesotyBapoABoe 6i)po 

ETKffyKAPOffHAR 3AflBKA. OnyBJIHKOBAHHAH B COOTBETCTBHH 
C JlOrOBOPOM 0 IIATEHTHOa KOOIIEPAUHH (PCD 




(51) MesAyHapoABaa BJiaccBc|)HnanH« 

6. 



C22B3/06, tl/00 



Al 



(1 1) Hoaep M escAyHapoABofi nyfijiBKamra: WO 97/1 1202 
(43) JUara MeacAyBapOABod 

ny^ABBaoBB: 27 Mapra 1997 (27.03.97) 



(21) HoMep veacAyHapoABOi saHBBe: PCT/RU96/00266 

(22) AaTa HescAyBapOAHOH noAaHB: 

18 ceBxaepa 1996 (18.09.96) 

(30) AaBHue o npHopHrere: 

95115834 19 ceBTs6pa 1995 (19.09.95) RU 

(71X72) 3aflBBrrejifc b B3o6peTaTejib; KJIHEJIES TeiipH 
XaAuesRH [RU/RU]; 606036 AsepaamcR, HnReropcvi- 
CKoft o6ji., yjL MoAOA6»BaH, a. 17, kb. 7 (RU) [KLIB- 
LEI, (Semi Khadyevich, Dzenhinsk (RU)]. 

(72) H3o6peTaTejiH; b 

(75) Hao^peraTejiB /3aflBBTeAB (mo/ibKO djui US): JIEBH- 
HA Ejiesa ABrarpaeBaa [RU/RU]; 606036 AsepasHBCR, 
HHseropoACKofi o6ji., yji. MoAqnteBaa, a* 17, rb. 9 
(RU) [LEVINA, Elena ]>mitrievna, Ozerzhinsk (RU)]. 
JTOBHHA Oniira BajiepteBBa [RU/RU]; 606036 Jf^ep- 
BCHBCX, HHSceropoACKOK o6a., yjx. MojioAfiacBaa, a- 17, 
KB. 9 (RU) [LEVINA, Olga Valeriavna, Dzerzhinsk 
(RU)]. <I>A3UJI0B ApH4) reBpHeBRH [RU/RU]; 
606036 UdepHSxmcK, HHsceropOACKoa o6a., yn. Mojio- 
A§»ciiaH, A. 17, KB. 36 (RU) [FAZYLOV, Arif Genrie- 
vich, Dzerzhinak (RU)]. 



(81) ysaaaBEue rocyAapcTBa: AU, CA, JP, KK, US, UZ, 
espozieHCKHd nareBT (AT, BE, CH, DE. DK, ES, Fl, 
FR, GB, GR, IE, IT, LU, MC. NL, FT, SE). 

OnydJXBBOBaaa 

C omHemoM o MeatcdyHopodHOM noucKe. 



(54) Titie: PROCESS FOR THE HYDROMETALLURGICAL EXTRACTION OF PRECIOUS METALS FROM RAW 
MATERIAL THAT IS DIFFICULT TO PROCESS 

(54) HasBaaae aaoGpereBBfl: CnOCOB rHAPOMETAJUiyPniHECKOFO H3BJIEHEHHH PEAKHX METAJIJIOB 
H3 TEXHOJIOrHHECKH ynOPHOFO CHPM 

(57) Abstract 
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HacTOJimee H3o6peTeHMe OTHOCHTbcn k MeraTi-ayprHM uBerHbix m pe^KHx 
MerajuiOB, 6o;iee tomho • k cnoco6y rMflpoMeraa^yprHHecKoro hzejichchhsi 
pe^KHX MerajuioB m3 rexHO^iorHMecKH ynopHoro cupbsi. 

Cnoco6. corjiacHO M3o6peTeHMio, aaKyiMaercsi b tom, ^ro MarpHuy 
ynopHoro cwpbji MSMcibqaiOT, noMemaiOT e repMCTMMHbiM cocy;^, coAepsKamHii 
pacTBop ranoreHHbix khciot, asoTMCTyio kmc/iotv m KOMnjieKCOo6pa30BaTe;iH jinsi 
peAKHx MeTa;i;ioB. B cocva msbhc noaajoT xMOiopoA. flpouecc sejiyr npn 
onpefle;ieHHOii Be/iHMUHe noKa3aTe-i$i pH KHC-noTHOCTH peaKUMOHHofi cmcch, 
flaBJieHHH M noTCHUMa-ie no.nyso^aHbi BoccTaHOB.ieHH$i OKHcnMre-aeji flOCxaxoqHoe 

BpCMSI, KOTOpoe BblGupar M3 VCHOBHSI BCKpWTMJI MarpMUW CbipbJI 

MaKMCMa;ibHoro OKHcaeHMsi m M3B;ieMeHtisi peAKMx MeTa;i;ioB m3 MarpHuu h 
o6pa30BaHM$i MaronHoro pacTBopa, BKymamero pacTBOpeHHbie KOMn-ncKcw m 
OKHcaw pejxKwx mctilwob m Maxpuubi li MaroMHoro pacTBopa npoBOAsiT 
HSBecTHbiMM cnoco6aMM. 



HCKJIlOqHTEJIbHO flJlfl KEJIEfi HHOOPBIAKHH 

Kow. HcnojihsyeuMe ma o6oaHaHeiiHfl crpaa* venoB PCT Ha iHiyauiuz josenx fipomiip, a Koropux 
iiy6iiiiKyK>Tca MeauEytfapoaiiue aaaaKH a cooTBercTBim c PCT. 
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CnOCOB rHflPOMETAJIJiyPrH^ECKOrO H3B-nEHEHH5I PEHKHX 
METAJIJlOB M3 TEXHOJIOrMHECKM VnOPHOrO CblPbS 

5 06jiacTb TexHHKM 

H3o6peTeHiie othochtcsi k Mera^i^yprMii ueeTHbix w pe:iKMx MCTaxiOB 
(HanpMMep, aojiora, cepe6pa, n.iaTMHbi, na.iviaiiMsi, MpHjiKsi, pojiMn, pvTeHHsi, 

OCMHSI) 4)U3HqeCKH U XIlMliMeCKM npOMHO CBSISaHHblX C npHpOAHbiM HAH 

aHTponoreHHbiM cbipbeM, a 6ojiee tohho - k cnoco6y rM;ipOMeTaji;iyprMMecKoro 
10 Hsane^eHHsi peiZKHx MeTa.n;iOB h3 TexHOJiorKnecKH ynopuoro Cbipbsi. 

VpOSeHb TeXHHKH 

noixaaasiiomee 6o;ibxuKHCTBO Cbipbesbix kctomhhkob pejiKHx MerajLiOB 
cocTOHT M3 KpHCTajuiHMecKHx H aMop4)Kbix HeopraHHqecKHx H OpraHHMeCKMX 
KOMnoHeHTOB. 3tii KOMnoHeHTbi Cbipbsi o6pa3yK}T cio>KHO nocTpoeHHyK) MarpMuy, 
15 B KOTopoH pesKMe Mtr^juihi cocTaBJisiKDT BecbMa Ke6ovibiuyK) ixoah>, HanpuMep, 
0,0001 npoueHTa or o6iiieH Maccbi Marpuubi. OiiHaKO, ii npn raKMx He6o;ibuiKx 
coiiepxcaHK5!x Hx HSBACHtHne npejiCTaB/isieT sna^HMbiH npoMbiiiLaeHHbiH MHrepec. 

B HCKOTopbix 6-naronpM$iTHbix ciynasix peaKne Mexa-njibi Moryx 

HaXOZIHTbCSI B MaxpHUe CbipbSI B (t)OpMe KOMnaXXHblX AHCKpeXHblX CKOn;ieHHM, 

20 HanpHMep, b (})opMe co6cxBeHHbix MMHepayioB h/im b cocxaBe onpezi&zieHHbix 
MHHepaaoB^HOCHx&aeii b KanecxBe cyuiecxBeHHOH npHMecM. Taxoe Cbipbe He 
npeacxaBJiaex xexHo;iorHMeCKMx xpyAHOCxen juin npoMwui^ieHHOCXM k aHa^asa. 

Mexc^y xcm vcxaHOBJieHO, mxo xoMnaxxHoe HaxoHcjieHHe h pacnpe;ieiieHHe 
peAKHx MexajuiOB b Maxpnue cupbst cxopee HCK;iK)4eHHe, hcm npaBHJio. Bo 

25 MHorax BHiiax cupbsi MaxpHua Moxcex BicrifOHaxb, HanpHMep, luiarHHy b 
KO-riHHecxBe ^o n X 0,001 npouenxa h npH axoM jia^ce npn yse-iMHeHMH b 20000 
pas He yAaexcsi o6Hapy)KHXb h H;ieHXH(})HUHpoBaxb ct)opMy ee Haxoxc^eHM$i. 
riojiaraiox, mxo peaKwe Mexan-xw b 3xom c-iynae Haxo/isixca b ct)opMe oxjie-ibHbix 
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flziep, cy6aTOMHoro pasMepa CKon^neHHii h KJiacrepoB, KOTOpbie XHMH^ecKH hjim 

(|}H3H4eCKH CBSI3aHbl C OKpvXCaiOUlUM KOHJieHCIipOBaHHbtM KeopraHHMeCKHM H 

opraHHHecKHM BeiuecTBOM MarpHUbi. EcrecTBeHHO, mo npn raKOM pacceHHHH 
H3B;Ie^eHHe ;iK>6bix ajieNteHTOB h3 MaTpHUbi cbipbsi npeACTaB^isier HC!ciK>MHT&,ibHO 
5 Tpywyio saziayy. ripit 3tom Hait6o;ibuiMe TexHo;ionmecKMe TpyaHOCTw BosHHKaioT 
TorAa, Koma KOHueHTpMpoBaHHe h H3B;ie4eHiie peiiKMx MeTa.i;iOB Heo6xoAHMo 

npOH3BOAHTb H3 MaxpHUbl CbipbSl, COCTOHlUeM H3 TpVilHOOKMC.nSieMblX H 

TpvAHopacTBopHMbix KOMnoHeHTOB, onpe^iaisiiuiix crencHb TexHO-nomMecKoii 
ynopHOCTH cbipbfl. HanpHMep, k TexHo;iorHMecKH ynopHUM othocat rpauHTbi, 

10 rjiHHbi, MeTaMopct)iiMecKHe cnaHUbi, rHeifCbi, b oco6eHHOCTH yniepoiicoiiepHcaiUHe, 
iiepHbie necKM, rpa(t>MT m MHorHe apyme. B 3thx nopoaax, ocoSchho 
yr;iepOiicoAep^aiuHx, Moryr BCTpenaTbcsi sHaMMTMbHwe Ko/iMMccTBa peaKHx 
MerajuiOB, pacxesiHux b MarpMue. Ohh He noaziaiOTCsi M3B.ieMeHHK> npH 
nepepa6oTKe cyiuecTBviomMMM TexHo;ioni$iMM, HanpMMep, b msifkhx 

15 ruApoMeTaJiJiypruHecKHX vciobmsix. Flo 3toh npMHHHe pa3pa6oTKa 
rHflpoMeTaJUiypniMecKHx cnoco6oB peHTa6e;ibHoro K3B;ieMeHH5i peAKHx MeraonoB 
U3 TexHOJiorMMecKK ynopuoro cupbsi siB;ifleTC5i aKTvayibHOH npo6;ieMOH. 

B MerajuiyprHM h aHa-aMTHMCCKOH npaKTHKe HcnoJibsyiOT MHoroHHcaeHHbie 
rHApoxHMHMecKHe cnoco6bi H3B;ieMeHHsi pe:iKHx MeraAnoB. Bee cnoco6bi 

20 BKJiiouawT npcABapHTe^ibHoe npoBeaeuHe ^mmtCKoA Ae3HHTerpauHH cyxKM miH 

MOKpblM Cn0C060M 3,0 TeXHHHCCKM M SKOHOMHHCCKM npe^ClbHO BO3MO)KH0r0 

pa3Mepa mcrnu, no KpaiiHeM Mepe 50 0.01 - 0,001 cm. Sra onepauKsi no3BO.isieT 
wacTMHHO odnaMCMTb BK;iK>MeH»i$i pe^iKMx MeraxiOB, HaxonsiuiMecsi b MaTpHue b 
ct)opMe caMopoAHbix M-iH HHTepMera/i-iMqecKHx qacTWu, HMewmMx pasMcpw He 
25 MCHee 0,0001 cm. 5o;iee Me;iKHe qacTHUbi, co;iepMcauxMe penxHe Mera^xabi, 
HMeiouiHe pa3Mepbi Menee 0,00001 cm, Moryr 6b[Tb OT;ie.ieHbi or MarpMUbi cbipbsi 

H H3B;ieHeHbI B peaKUHOHHbIM paCTBOp TO.IbKO nOCJie Zia.lbHeHlIieH XHMMMeCKOW 

AesMHTerpauHH ynopHWx nacTHu MarpMUbi cwpba. Zl-iJi aioro ynopHoe cupbe 
nooie (|)H3HqecKoro HSMejibHCHMsi nojisepraiOT repMOXHMMMecKOH, xMMHqecKOM 
30 HAH 6ojxee ctiohchoh o6pa6oTKe. HanpMMcp, ynopnoe cbipbe noABepraioT 
OKMCJiHTCibHOMy ooxcMFv npM TCMnepaType 500-lOOO^C. OKHCiHTejibHO- 

BOCCTaHOBHTe^lbHOMV ILiaB^ieHHiO Ha CBHHUOBbl^l, MeAHblM HJIH HHOH CnJIEB. IlpH 

3T0M HenponyKTHBHbie KOMnoHeHTbi MarpHUbi Cbipbsi, BKJiioMaiouiiie Meran^ibi, 
paspyiuaioT hjih nepeBOAST b pacTBop« nojiesHbie KOMnoHCHTbi nepesozisT b canaB 
35 HJIH B pacTBop, KOHueHTpMpyK)T H Aa^ee Bbiae.i$iK)T H3 HHx TOBapHbiM npo;iyKT 
HBBecTHbiMH cnoco6aMM. 
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OilHaKO, HM OilHHM M3 ll3BeCTHblX CnOC060B XMMMMeCKOii M 
TCpMOXHMHMeCKOM o8pa60TKH HC y;iaeTC$! MCTMMb MCraTOMHOil nO^HOTbl 

BCKpwTMSi ynopHOM MacTH MaxpHUbi cbtpbjc mvi aocTwrHyTb flOcraTOMHoii ee 
npoHHuaeMOCTH xisi . oKHOimejieii. KOMn-ieKCOoepasoeaxe-neM mj\\\ 3KCTpareHTOB, 
5 KOTopafl Morjia 6bi o6ecneMMTb MaKCHMa.abHoe MaBJie^eHMe pe^KMx MexajiJiOB. B 
3T0H CBfl3M sHamttejibHasi tiacTb peaKwx MeTa;i.noB 6e3B03BpaTHO Tepsiercsi mjim 

CKan-lMBaeXCSl a XBOCTW, MTO npWBOaHT K CHM)KeHllK) 3K0H0MHMeCK0M H 

^KO-^o^H^ecKOM 3c}Kj)eKTHBH0CTH npOM3BoacTBa. Ochobhwc npimwHw yKa3aHHWX 
norepb saiuiioqaioTCfl b tom, mto npw TexMHwecKM flocTH)KMMbix m aKOHOMHqecKH 

10 pasyMHbix aaipaxax HSsecTHbie cnoco6bi MexaHMMecKoii ziesHHTerpauHH MarpMuw 
TBepfloro cbipbJi He o6ecneqMBaK>T wsMejibweHHe HH)Ke pa3Mepa qacTHu 0,001 cm, 
H, cieflosaTejibHO. ne oGecneMMBaiOT BCKpbTTMe mhkpohhwx Bx-iioqeHHM peaxHX 
MeraartOB, a wsBecTHbie PMiipoMeTajLayprHMecKMe m nMpoMeiaji-FiyprHMecKHe 
npoueccbi npoxeKatox npw hm3kom a.ieKxpoxMMwqecKOM noxcHuwa-ne no;iyBO-iHbi 

15 BoccxaHOB^ieHHSi, ypoBCHb Koxoporo He o6ecneMMBaex oKwc-ieHHsr h 
npeo6pa30BaHHfl 6o;ibuiHHCXBa KOHaeHCnpoBaHHbix KOMnoHCHxoB ynopHOw nacxM 

MaXpHUbl Cbipb^. 

HanpHMcp, H3MepeHHHH 3-ieKxpoxHMHqecKHM noxcHUMa;! ncwiyBO^iHw 
BOCCxaHOB^iCHHfl xBKHX pacnpocxpaHeHHbix KOMnoaenxoB Maxpiiubi. KaK 
20 HeopraHMMecKHC OKCuaw xpeMHHsi, aAiOhimm. Mapranua, MarHwsi, xMxana hah 
MHoroMMCJieHHbix rexepoaxoMHbix coeawHeHMW yrnepoaa (nepoKCWiibi a-iKHiioB, 
apa.xKH-iOB, KOHMHCupoBaHHbix no-nwnxiepHbix apcHOB, no/iwMepHbix cJ^eHnaoB h 
flpyxHx) .ie)KMx B npeae-iax 1,3-2.6 B (npeMMymecxBeHHO b npeae.iax 1,9-2,2 B). 
HanpMMep, KOMn-ieKc 3o-ioxa c a-iiOMMHweM mmccx noxcHUHa-i no;iyBO.iHbi 

25 BOCCXaHOBJieHHSI 1,3 B, C XHXaHOBWMH CH-lHKaxaMM - 1,9 B, C KpCMHMeM - 2,6 B. 

Mexay TCM, npHMeHacMbiH, nanpHMcp, b rH;ipOMexa.xayprHH 30.ioxa 
npouecc oKHcriMxe-ibHoro UManHpoBaHMJi npoxexaex npn MaxcMMa-ibHOM sHaneHMM 
3;ieKxpoxMMHMecKoro noxeHuna-ia no.iyBO.iHbi BOCCxanoBJieHMn pasHOM 0,9 B, 
npouecc c Hcno/ibSOBaHMCM hohob )Ke-ie3a (ID h rHnox.iopMxoB - 1,1 B, npouecc 
30 c Kcno;ib30BaHHeM MoriexyjisipHoro x;iopa - 1,35 B, npouecc OKMc;iMxe.ibH0- 
BOCCXaHOBHXClbHOH H-iaBKM Ha BepK6-ieM c Mcno.ab30BaHMeM B KaMecTBe 

OKHciMxe-xfl r;iexa - 1,65 B. CieaoBaxenbHO, hm oamh m3 nepeMHOieHHWx Bwuie 
npoueccoB hc o6ecneMHBaex no-anoxbi BCKpwxHsi Maxpwubi, cojiepxcameft 
KOMnoHenxbi c 3.ieKxoxMMMMecKHM ^oxeH^Ha-^OM no-ayBOjiHbi BOCCxaHOB^ieHHsi 
35 6ojiee 1,4 B m, cooxBexcxBeHHO,He M0>Kex o6ecneMMXb tiSB-aeMeHwe peziKMx 
Mexa-WOB, BicnioqeHHWx b xaKwe KOMnoHeHxw. KpOMe xoro, b paiie 
pacnpocxpaHeHHbix xexHO.iorMMecKnx npoueccos npn nepepaSoxKe ynopHoro 
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cbipbsi Hcno-rib3yioT, nanpHMep. OKMcnHTe-ibHWH o6)KMr if.iii OKMCiMTMbHo- 
BOCcraHOBHTe/ibHyK) n^insKy c ue-ibio yjiajitHm ynopHOw cocTaByiaiomeM b Bnae 

raaOB. ripM 3T0M KOMnOHCHTbl C BblCOKHM a.ieKTpOXMMMHeCKMM nOTCHUMa-nOM 

no;iyBo;iHbi B0CCTaH0B.ieHH5i He paapyuiaioTCfl H3-3a hhskofo ypoBHJi 
5 OKHOiHTejibHoro npouecca, a MSMepenHbie noxepw "mhkpohhwx" ^acTH^ pewMx 
MeTa.inoB c napaMH, nbiJisiMM « peaKUMOHHUMn rasaMH HepeaKo jiocTHraioT 95- 
100 npoueHTOB. 

HasecreH (O.n.TpsMe-i, BTTojia. KaqecTBeHHuii aHa;iH3. M. 1946; 
H.M.Ko;ibTro(}), E.B.Ceraa;!. KojiHqecTseHHbiH anajim. M. 1948) 
10 rHupoMera-i-ayprMHecKMM cnoco6 MBBJieMCHHsr peaKHx Mcra-xioB, BKJiioMaiomHH 
MexaHMMecKoe M3Me.ibMeHMe cwpbsi ao ctpaxuMH pasNiepoM MacTMu oko.io 0,001 
CM, noMemcHKe cwpba s oTKpbiTbiii cocya. coaep)KamMfi nepeMeiuMBaeMbiii 

HarpeTWM JIO KHneHMS XMClblW paCTBOp, BK/IIOMaWUUMM CMCCb C0.1SIH0M M a30TH0M 

KHC/iOT B cooTHoiucHMH 3:1, Flpouecc BeayT b npHcyrcTBiiH aTMOcct)epHoro 

15 KHciopofla. Cnoco8 34)(|)eKTMBeH juisi paspyuieHHfl, pacTBopeHHs m 
npeo6pa30BaHHS! KOMnoHCHTOB Marpimbi cbipbsi, s.ieKTpoxHMiiqecKHii noTCHUHa-n 
no;iyBo;iHH BoccTaHOB;ieHH$i KOTopux He npeBbiujaer 1,4 B. 

HaH6o-fiee 6-im3kiim no TexHMqecKOM cviuhocth h iiocTiiraeMOMv 3(t)(t)eKTy 
siBjiaetCfl rM;ipOMeTaji.iyprHMecKMM cnoco8 M3B.ieMeHMn peiiKMx MtranAOR (naxeHT 

20 CUIA N 4.752.412), aaKJiioMaiomMMcn b tom, mto npeiiBapHTCibHO M3Me-fibqeHHoe 
cwpbe noMemaiOT b oTKpwTbiM cocyj, coiiepxcamMM nepeMeuiMBacMbiii, HarperwM 
;io KHneHHfl (npe;xnoMTHTe.abHo 820C) KHOioTHbiM bojihwh pacxBop c 
noKa3aTejieM pH kmoiothocth paBHWM 3 h HH»ce, coMp)KamHM khcjiotv, BSflryio 
H3 psifla: aaoTHaa, co.iflHaa, cepnasi, ct)oc(l)opHafl, n^iasHKOBasi, yxcycHasi. Flpouecc 

25 Be;iyT npH nenpepbiBHOM 6ap6oTMpoBaHMM b peaKUMOHHyK) CMecb BBOflMMbix 
M3BHe H3 y<D-030HOBoro reHepQTOpa cmcch ra3oo6pa3Hbix OKMCiMTcieii, 
no-iyiiacMbix npM o8-iyMeHMM cmccm MO.iCKy.isipHoro xMcnopoaa m napoB Bo;ibi 
pryTHbiMH jiaMnaMM Bwcoxoro ;iaB-ieHM$i noxoKOM nxiyHenm c -LaMHOM bo-tihw hc 
6o;iee 200 hm, npw caeaywmeM HaM6o.aee 3c{x|)eKTMBH0M cocraBe, bsatom b 

30 o6-beMHbix npouearax: oaona - 40, rMflpoKCH;ia - 40 m no 5 nepcKHca Boaopoiia, 
OTOKCMjxa BojDiopofla, BbicoKOMO.ieKy.i$ipHbix nepoKCMflOB H aroMapHoro KHc-iopo;ia. 
no aaHHbiM aBTopOB yKasaHHas cMccb oKHcaMte-neM, HasuBacMasi xaKxe 
aKTHBHpoBaHHbiM KMcnopoflOM, MMCCT a-ieKTpoxMMMMccKMM noTeHUHa.a no;iyBo;iHbi 
BoccraHOB/ieHMfl, ;iocTHraK)iuMM 2,4 B. BeacHHe npouecca okhcichmsi c noMOuibio 

35 TaKoii CMCCH OKHC-iHTe.ie»i o6ecne4MBaeT Heo6xoziMMbiM ypoBCHb rMflparauMM 
MaxpHubi cbipbfl, pa3pbiB CBflseM pe:iKMx MeTa-i-tOB c apyrMMM KOMnoHearaMH, 
OKHCieHHe pe^KHx Meravi.iOB m jiocTnTOMHyK) npoHMuaeMOCTb ynopnoM qacTM 
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MaTpMUbi Cbipbsi x^si peaKUHOHHoro pacTBopa, OKHOiUTe.'ieM ii 
KOMn;ieKCoo6pa30BaTe/ieM. ilayiee n-isi BWBejieHWfl oKMcncHHbix b khcjiom pacxBope 
peflKMx MCxajivioB H3 MaTpimw M o8pa30BaHHsi MaiOMHoro pacrsopa, co5ep>Kamero 
KOMiuieKCbi peaKux MeTa;i;iOB, noBbiiuaioT noKasaT&nb pH kmcjiothocth 

5 peaKUHOHHOM CMecM jxo II iio6aafieHHeM HSBecTHsiKa h uie^iOMH n bboasit b 
peaKUHOHHVK) CMCCb KOMn.ieKCOo8pa30BaTe-nH jvisi pe;iKHX MeraAnoB, BSflTwe h3 
PMa: uHaHHii, rMnox-nopuT, TH0Kap6aMaT, xHOMOMCBMHa h.ih x<ejie30 (II) - 
ranoxjiopHT, KOTopbie o6pa3yK)T c oKHcaeHHUMH pc^kkhmm Meraji^iaMH 
BOixopacTBopHMbie xe;iaTbi. riocne onpeite^ieHHoro apeMeHH Bbiuiena^HBaHHs 

10 peziKHx MCTa^xaoB b vKasaHHux vciobhsix h 4)opMMpoBaHM$i MaroMHoro pacraopa, 
HacbiuieHHoro xe.iaTHbiMii KOMn;ieKcaMH pejiKiix MeTa/uioB, noaaqy OKMCiiiTejieii 
npeKpamawT, Maio^HbiM pacTBop oxjie-fisiioT ot HepacTBopeHHoro cupbfl w 
HsaieKaioT nojiesHwe xoMnoHeHTbt h3 MaroMHoro pacTBOpa, Hcnojib3ysi 
CTaH;iapTHbie TexHo;iornM. 

15 no o6nyd.aHKOBaHHbiM asTopaMH ziaHHbiM, npHMeHCHHe npe;i;iaraeMoro 

KMH cnoco6a, na npMMepe pasJiMMHUX ynopHwx yr/iepoaoconepncaiuHX pyji 
uiTaiOB Ajiflcxa h lOra b ClUA no3Bo;iH;io yBejiMHMTb H3B;ieMeHMe, HanpMMep, 
30/ioTa B 1,36 - 30 pas b sasMCMMOCTM or Twna ynopHoro cbipbJi b cpaBHCHHe co 
craHiiapTHbiM cnoco6oM npo6MpHOM n.iaBKM, npoBOiiiiMbiM 6e3 npe:iBapMTe;ibHo{i 

20 rMflpOXHMHUeCKOM M OKHCJlMTC-abHOM nOjrOTOBKM, no MHeHMK) aBTOpOB, 

;iocTH)KeHHe yxasaHHoro 3c|)4)eKTa no3Bo;i$ieT TaK)Ke yTBep>K;iaTb, qxo 
cxaHflapxHWM npo6HpHWM aHa;iH30M o6Hapy>KMBaexcfl m HSB-rieKaexcn xo-ibKo 
CBo6oiiHoe KOMnaKXHoe 30.10x0, a xaK)Ke 3o;ioxo, hc caasaHHoe c ynopHOw 

KOMnOHeHXOM MaxpHUbi CbipbSI. 

25 no npejLiOJiceHHOMy aaxopaMM naxcHxa cnoco6y OKMciHxwn bbozisix b 

peaKUHOHHy CMecb b Bvint rasoBOM ct)a3bu ocHOBHbre KOMnoHeHXbi Koxopoii, 
HanpMMep, 030h h KMc;iopoii, n;ioxo pacxBopMMbi b bojihux )kmakocx$ix. 
3(|)<J)eKXHBH0cxb xaKoro BeaeHHJi npouecca b oxkpwxom cocyae hc BbicoKa H3-3a 
HH3K0H cKopocxH 5H<t)4)y3Horo o6MeHa M HH3K0H CKopocxH ycxaKOB;ieHHsi 

30 paBHOBecHs Ha rpaHMue ras - )KM/iKocxb. KpoMe xoro, npH ocymecxB-neHHH 
cnoco6a mmcioxcji 6o;ibmMe 6e3B03BpaxHbie noxepH ra3o6pa3Hbix OKHcnHxejiew b 
ycjiOBusix 6ap6ox(ipoBaHHn ra3a ^epes iKMaKyio peaKUHOHHyio CMecb b oxKpuxoM 
cocyjie, H H3-3a BbicoKOii xeMnepaxypu Be*ieHMsi npouecca. TaKoe BejieHsie 
npouecca xaK>Ke ne o6ecneMMBaex aocxaxoMHoii KOHuenxpauMM okmcimxc-icm Ha 

35 peaKUHOHHOM noBepxHOCxw ynopHwx qacxMu Maxpnuw cwpbsi, HaxoaamMxcfi b 
BOflHOM pacxBope, M3-3a aM({)ct)y3Hbix orpaHHMeHHH Ha noBepxHOcxM pa3:ie;ia 
pacxBop - Maxpiiua. 
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CHHXcaer 3(t)ct)eKTHBH0CTb npouecca, yBe^iMMMsaeT micno onepauMH h 
spcMJi Te^eHHfl npouecca npea-ianieMoe aBiopoMM pa3ae.ibHoe seaeHne OKwcieHHsi 
MarpHUbi M pejiKHX MerajiOB b kmctioh cpezie ii nocneziyioiuee, yxce b lue.ioqHOH 
cpeae noJiyneHHe MaroMHoro pacTBopa h pacTsopiiMbix a hcm KOMruieKcoB pe^KHx 
5 MeTa;i-TOB. 

KpoMe Toro, npHMeHeHHe yKaaaHHoro b nareHTe cnoco6a nejitHnsi 
npouecca He odecneMKBaer, HanpHMep, BCKpuTiie KOMnoHeHTOB, ycroHMMBbix k 
osoHHOMv M nepoKCHjiHOMy OKHC/ieHHK), a, no-cymecTBv, ziaxce thkhx npocTbix 

aSOTCOAepHCaUlHX COeaHHCHMH, KOTOpbie aKTHBHO KOOpilHHHpyiOT peiiKKC Merajuibi, 
10 KBK MO<ieBHHa« TdOMOMCBMHa M UKaHMUbl.TIOKasaTe.'IbHO, qro MMCHHO 3TH 

coeAMHeHHfl Hcno;ib30BaHbi asTopaMM b KanecTBe KOMn;ieKCOo6pa30BaTe;ieti jvisl 

BblBeAeHUSI OKHCieHHblX pCilKHX MeTa.i;iOB H3 TBepAOM MarpHUbt B MaTOqHblM 

pacTBop. TaK, HanpHMep, KSBecTHO, mto a^ieRrpojiHUM npouecc OKHCJieHHs 

nnaTHHbl, KOOpiZMHHpOBaHHOM Hd aSOT MOMeBHHbl, HC npOHCXOilllT RO iIOCTH)KeHH$! 

IS 3JieKTpoxHMHMecKoro noTeHUMa/ia noyivBOJiHbi BOCCTanoBJieHMsi ypoBHsi, paBHoro 
1,4- K6 B, Koraa Me)Kiiy a30T0M m n/iaTHHon mokct BHezipuxbCsi Kwc-iopo;!. 
CiejaoBarejibHO, no npeAJiaraeMOMv asTopaMvi cnoco6y pea/ibHbm ypoBenb 
3;ieKTpoxHMiiMecKoro noTCHUHajia no/iyBO/iHbi BOccTaHOBJieHMsi b peaKUMOHHoA 
CMecH HC jiocTMraeT )Ke.iaeMoro 3HaMeHM$i m cymecTBeHHO OTicaoHeH b KaToaHyio 

20 o6;iacTb ot pacncTHoro ypoBH^, saaaBaeMoro osohoboii CMecbK). 

CyiuHOCTb M3o6peTeHHsi 
B ocHOBy nacTosiiuero M3o6peTeHHSi novio^ena sa^aMa cosiiaTb cnoco6 
rHApoMeTa;iyiyprMMecKoro HSB/ieqeHHsi pezixHx M&rajiAos h3 ynopnoro Cbipbsi, b 
KOTopoM sa cuer K3MeHeM$i TexnojiorHH npouecca ocymecTB;isieTcsi axTMBHasi 

25 XHMHHecKa$i <ie3HHTerpauH$i h crpyxrypHbie npeo6pa30BaHHsi ynopHMX 
KOMnoHeHTOB Maxpnubi, B pe3y;ibTaTe nero odecneMMBawTca: paspbiB xHMMHecKKx 
CBSiaeH, OKHcieHHe pejiKnx Merayi^noB, cB5i3biBaHHe hx b pacTBopHMbie K0Mn;ieKCbi, 

HSBJieMeHHe 3THX KOMnJieKCOB H OKMCaOB B MarOHKblM pacTBop. 

nocraB^ieHHasK sa^ia^a peuiaercsi tcm. mto b cnoco6e 
30 rH;xpoMeTa;i;iyprMMecKoro M3B;ieMeHMa pe^iKMX MeTa;i;ioB h3 TexHO-iorMMecKM 
ynopnoro Cbipbsi, 3aK;iK>MaK)meMCsi b tom, mto Marpnuy cbipbsi nsM&nbMafOT, 

H3Me;XbMeHHblM CbipbeM qaCTMMHO 3an0yiHSlI0T arHTaUMOHHblM COCya, C0iiep)KaiUMH 

pacTBop KHCioT onpejie^iCHHoro xMM(mecKoro cocraBa ti KOHuenTpauHH, 
no-iyMeHHyK) CMecb nocrosiHHO nepcMeiUMBaioT, noaaep>KMBaK)T onpejieneHHyio 
35 TeMneparypy, noxasare^ib pH kmciothoctm pacTBopa b CMecH m senMMHHy 
noreuuHajia no;iyBo;iHbi BOccTaHOB;ieHMsi OKMciMre/ieii, ^acTMMHo no^aBaeMbix h3 
BHeuiHcro MCTOHHMKa, M onpeacacHHoe BpeMa npoBoasiT npouecc XHMHqecKoro 
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pacTBOpeHKsi M crpyKTvpHoro npeo6pa30MHMfl Marpnubi cwpbsi iio nocTH)KeHHsi 
npoHHuaeMOCTii MarpHUbi onji oKiiciHTe-iefi w 0KHCieHM5i pejiKiix MeraxioB. 
coniacHo HSOopeTeHMio, npouecc seavT b repMCTHMHOM cocviie, sanoJiHeHHOM 

ra3O3KHaKOCTH0ll CMCCbK), BICHOMatOlUefl H3Me;ibMeHH0e Cbipbe, Bbl6paHHbie 
5 paCTBOpW KMOIOT, XCHUKMe OKHCIHTC-IM H K0Mn;ieKC006pa3yiOmMe KOMnOHCHTbl H 

B Ka^ecTBe ra30o6pa3Horo OKwciHie^isi, noaaBacMoro m3 BHciUHero licroMHMKa 
Hcno-nbsvT KHCJiopo;i, npw 3tom ziaBJieHMe b cocy^e, KHcnoTHocrb pacrsopa, 

XHMHMeCKHM COCTaB KHCTIOT M OKHCnUTCieH, TeMnepaTVpV, nOTCHUHaJI nojiyBO-nHbi 

BOCcraHOBJieHMsi OKMcnHxe/ieM h peaKUMOHHOw cmccm, cocraB 
10 KOMn-aeKCOo6pa3yK)iuMx KONcnoHeHTOB m BpeMsi npoBeneHHSi npouecca Bbi6HpaK>T 

H3 yCJIOBMSI MaKCHMaJlbHOrO BCKpUTMfl MaTpWUbl CbipbSI JLlfl OKMCJieHMSI M 

H3B;ieiieHH$i peaKHx Mera-fi-ioB, h o6pa30BaHMfl MaiOMHoro pacTBopa, 
BOK)MaK>uiero pacxBopeHHwe KOMn-ieKcw ii okmc/iw peaKMx Mexa-njiOB, m 
H3BjieueHue peaKwx Mera-n^ioB m3 MarpMuw m MaroMHoro pacTBopa MSBecTHbiMM 
15 cnoco6aMM. 

Lle.iecoo6pa3HO b xanecTBe kmc;iot wcnoyibSOBaxb ra-aoreuHbie h 
a30THCTyK) KMcaoTbi, a B xaMecTBC nuioreHHOM KMcaorw wcnoAb30BaTb kmciotw, 
coAepHcaiuHe (|)TOp, x;iop, MOii, 6poM, B35iTbie b 0T;ie;ibH0c™ wjivt b coMexaHMM. 

TaKxce ue-necoo8pa3HO, asoxacxyio kmcioxv no-ivMaxb HcnocpejicxBeHHO b 
20 CMecii 3a cmcx peaKumi BBOflJiMbix b CMecb ra^ioreHHWx MUHepa-abHbix kmctiox h 
co;teH aaoxHCxoH kmcioxw, mjim 3a chcx BBCAeHHsi H3BHe b peaKUHOHHyio CMCCb 
okhuiob aaoxa (ID. 

TaKoe BeaeHMe npouecca o6ecneMMBaex pacxBopeHwe w cxpyxxypHoe 
npeo6pa30BaHHe 6o;ibuiMHCxBa KOMnoHCHxoB MaxpHuw cbipbsi m, KaK c;ieiicxB»ie, 
25 vBMHMeHHe H3B;ieHeHMSi peflKMx Mexa^n-n/iOB b xosapHbiM npoayKx. 

Heo6xoiiHMO noMep>KMBaxb xeMnepaxypy peaxuMOHHOM cmccm paBHOii 0- 
20 C, a noxasaxe-ib pH kmcioxhocxm b cmccm - b npeae.nax 0,1-3. 

TaKasi xcMnepaiypa peaKuwoHHoii CNiecM m noKa3axe*ib pH kmcioxhocxm 
cosjiaiox ycnoBMn a/isi cxa6M;ibHoro cyiuecxsoBaHMSi b cmccm a30xiicxoM Kucaoxbi. 
30 Taxxce Heo6xoflMMO aaB-icHwe b cocy;ie m oKHCiiixe^ibHWH npouecc 

nojmep)KHBaxb BBCixeHHeM H3BHe xMcnopojia. 

npH 3X0M >Ke-iaxe.nbH0 aaB-neHMe b cocyae noMcp^KMBaxb hb ypoBne hhxcc 
ILXH paBHOM axM0c4)epH0My. Taxwe ycnoBHsi BeaeHwn npouecca jib-ishoxca 

OnXHMayibHblMM. 

35 Lle-iecoo6pa3HO xaKxce b xa^ecxBe KOMn.ieKCOo6pa3yK)mHx Mcno;ib30Baxb 

KOMnoHCHXbi ntxcreHHOH m a30XMCX0M KMC10X M MX coeAMHCHMfl apyr c apyrOM, a 
xaxxce npoayxxbi 0KMCiMxe.ibH0-80CCxaHOBMxe.ibHbix peaxuMfi b peaxunoHHoit 
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CMecH, a B KaMecTBe 0KHcaHTe.ieii Hcno;ib30BaTb nKTMBHpoBaHHbie b peaKUMOHKoii 
CMecH ra;ioreHbu KMCiopoa* aaoT, nepoKCHnw, hx coeawHeHiisi jxpyr c iipyroM, 
4)opMHpyiomHeca b npouecce oKMc;iMTenbHo-BoccTaHOBHTe.ibHbix BsaHMHux 
peaKUMH H peaKuiiH c MaTpMueii cbipbsi, npM 3tom 3;ieKTpoxMMtfMecKiiM noreHUMaji 

5 nojivBOJiHbi BoccTaHOB.ieHHS! OKHcnHTewieH ue.iecoo6pa3HO noji;iep)KHBaTb Ha 
ypoBHe pasHOM 2,4-2,6 B, a b peaKUHOHHOK CMecn, no Kpai'iHeH Mepe, pasHOM 
1,1 B. ripH 3T0M BpeMS! npoTeKaHM$i npouecca Bbi6iipaiOT h3 pacMera iiocTM>KeHHsi 
MaKCHMa;ibHoro H3B<fieMeHHsi peaKiix MeTa.a;iOB h3 MarpHUbi b MaroMHbiH pacrsop. 
TaKHe yciOBHsi BcaeHHsi npouecca o6ecneHMBaK>T iiocTaiOMHoe BCKpbixHe 

10 H BbiseaeHHe b pacTBop saiuiiTHbix rpynn h <t>yHKUMOHa.ibHbix ueHrpos h3 
ynopHOH nacTH MaTpHUbi Cbipbsi, iiocTH)KeHHe MaxcMManbHoro oxMcaeHHsi pejiKHx 
MCTaji^iOB M, KaK ciezicTBHe, BbiBezieHHe (ix b MaroMKbiH pacTBop h 6o;ibmHM 
npoueHT H3B;ieMeHiisi peiiKMx MeTa.i;ioB h3 TexHO.ionmecKH ynopHoro cupbsi. 

Unsi yA^i^ieHHsi pacTBopKMOH nenpoiiyKTHBHOH iiacTH opraHH^ecKHx 

15 KOMnoHeHTOB MaipMUbt cbipbsi, TexHo;ionmecKM ynopHoe cbipbe noaie 
M3Me;ibMeHM5i ue.aecoo6pa3HO npeziBapwie-ibHO o8pa6oTaTb opraHMuecKHMM 

paCTBOpHTeJlSIMH, B39TbIMH K3 pSIAH: aUMOMMCCKHX, a.lHUMlUIliMeCKHX H 

UHKJiHqecKHX yr;ieBOAopoAOB, b tom qn/ie rajioreKCOAep)KauiHx, hhsiuhx cnHproB 

H KCTOHOB, B3flTblX OTflCvlbHO ViJlVi B CMCCM. 

20 Rjisi yjxdJitHm pacTBOpiiMOM Henpo;iyKTiiBHOH Macrn HeopraHMMecKMx 

KONsnoHeHTOB MBTpHUbi, TexHo.norHHecKki ynopHoe cbipbe nocne M3Me.ibqeHHsi 

npeABapHxe/ibHO o6pa6aTbiBaiOT rajioreHHOM kmcjiotom. 

Bo3MO)KHO TexHO^ornqecKM ynopHoe cupbe nocie M3Me;ibqeHHsi nepea 

ocHOBHUM npoueccoM npe:iBapMTe.nbHO o6pa6aTbiBaTb opraHHMecKMMH 
25 pacTBOpMTe/isiMu k raJioreHHOM kmciotom nocieziOBare^abHO, Ka}KAb]M pa3 y^ajisisi 

npoflyKTbi pacTBopeHH$i. 

Taxoe Be;ieHMe npouecca noBbiuiaer cxopocTb h pesyjibTarHBHOCTb 

nocjieziyiouiero HSBJieMeHHsi peiiKHx MeTa^^iOB b ochobhom npouecce, o6;ierMaeT 

OTAe.aeHHe MaroMHoro pacTBopa ot TsepAbix wacTHU Cbipbsi. 
30 Rjisi H3B;ieMeHM5i peiiKMx Mcra-a-iOB m3 MaiouHoro pacTBopa 

ue;iecoo6pa3HO MaroMHbiM pacTBop omensirh or HepacTBOpenHoro cbipbsi m 

noABepraTb KHnsmeHHio. IIpM 3tom yzia;isiioT pacTBopeHHbie ra3bE h ;ierKO 

KHHSIUIHe OKMOlbl M KOMnjieXCbl pe;iKHX MeTa.1.10B, KOTOpbte y.iaBJIMBaiOT. 

UeJiecGOopasHO MaiOMHwii pacTBOp noc-ie KunsmeHMsi m yM-ieHMJi 
35 OTfle.isriomHxcsi peaKUMOHHUx ra30B m ^acTH peaxMx Mera.i^ioB, BoccraHaB/iMBaTb 
;io jiocTHHceHHH 3.aeKTpoxHMMMecKoro noTeHUMa.ia noj\yBOj\Hbi BOCCTaHOB/ieHMSi b 
MaioMHOM pacTBope pasHOM 0-0.2 B m Bbjae;ijiTb b ocaiiOK ocxaBuiMecn b pacTBope 
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KOMILaeKCbl H OKMCflH pCflKHX MCTILIJIOB, OCaaOK OTJlMSITb M SitiJltC HSBJlCKaTb M3 

Hero peaKHe Mera-T-ibi M3BecTHWMM cnoco6aM», HanpwMep, c wcno-nbsoBaHHeM 

UHaHHMB H THOMOMCBKHbl, M-IM npOBeaeHMCM CTaHjapTHOM npOOMpHOM HJIBBKH C 

H3B-ae4eHHeM peaKnx Mera/i-noB b BepK6-aeM. TaKoe BCiieHMe npouecca 
5 o6ecneMHBaeT MaKCWMa-ibHoe Mcno^nbSOBaHiie cyiuecTBvioiuMx TcxHOJiorMM, 
TexHMMCCKMx cpcacTB M MH(})pacTpyKTypbi npoMbiuj/ieHHbix npe^npHflTMH M 
cHwicaer HSizepxcKJi no-ayneHHsi TOBapHofl npo;iyKUMM. 

TaKxce ue-iecoo6pa3HO, cwpbe npeasapHTeJibHO o6oramaTb, oxjiejisiH 
npoayKTHBHwe jierKopacTBopnMwe m ;ierKOOKHC?iJieMbie KOMnoHCHTbi ot ynopnoH 
10 qacTH MaxpHUbi cbipbsi m nepepa6aTbiBaTb hx pa33e-^bH0. 

TaKoe BcaeHwe npouecca CHHxcaer saipaTW Ha M3Rne^ieHHe peaKHx 
MerajLiOB w noBbimaei peHTa6e-abH0CTb npoMSBoacTsa. 

JlyMUIHM BapitaHT OCVIUeCTB-ieHlifl H306peTeHMfl 

npezLiaracMbiH cnoco6 niiipOMeTa-n.nyprHtiecKoro H3B.ieMeHMSi peaKHx 
15 MCxa-n-TOB h3 rexHO-iorHMecKM ynopnoro Cbipbfl saK-ifOMaercsi b tom, hto Marpnuy 
ynopHoro cwpbsi MexaHMMecxM, H36era5i Harpesa, M3Me.ibHaK)T jxo npeae-ibHo 
3K0H0MH4ecKM flonycTiiMoro ypoBHsi, nanpHMCp, pasMcpa ^acTwu ne 6o;iee 

0.001 CM. MSMClbiieKHblM CbipbCM, paCTBOpOM KMCIOT, OKWCTlMTe-ieii M 

KOMn-aeKCOo6pa30BaTe-ieH onpeae^aewHoro xMMiiMecKoro cocraBa m KOHueHtpauMM 

20 MacTHMHO 3ano/iHflK)T repMeTMMHbiii arMTaunoHHbm cocya ao pacMeTHoro yp0BH$i, 
o6ecneMHBaK>iuero Kaxcaoro KOHxpeiHoro Buna ynopHoro cwpbsi npMpocr 
o6'beMa npa bo3mo)khom BcneHHBanMH peaKuwoHHOw cmccm sa cmct 
BbiflciflioiUHxcsi M BBOAHMbix rasoB. Opouecc BeiiyT npw onpezie-ienHOH Be-iHqnHe 
n0Ka3aTe.i5i pH khciothoctm cpeaw h a.aeKTpoxMMMqecKoro noreHuwajia 

25 no.iyBOJiHbi BOCcraHOBJieHHsi. KpoMC loro BBoaflr b repMeTHMHwii cocyfl HSBHe 
pacMCTHoe Ko/iHMecTBO 0KMcrisiK)iuMx KOMnoHCHTOB M KMCiopoaa, a TaK)Ke 
noMepxcHBaiOT b hcm onpeae-ieHHyK) TewnepaTypy peaKUHOHHOM cmcch. Flo 
iiocTHxceHMM onpe^icneHHoro ypoBHsi s.ieKTpoxMMimecKoro noTCHUMana 
nojivBOJiHbi BoccTaHOB.neHM5i B peaKUMOHHOM CNiecM onpeae/iCHoe BpcMsi npoBoasiT 

30 npouecc xkmhucckoh flesHHierpauMM ynopHWx KOMnoaeHTOB MaxpMUbi cbipbsi no 
iiocTHaceHHfl npoHHuaeMOCTH MaipMUbi iuifl 0KHCfiHTe;ieM h 
KOManeKCOo6pa30BaTe-neM, o6pa30BaHHn MaroMHoro pacxBopa m MaKCHMa;ibHoro 
Bbiae-icHHSi B MaxoMHwii pacxBop peaKMx wexa/i-ioB b BMjie pacxBopwMbix okjacaob 
njin KONin-neKCOB. MaroMHbm pacxBop oxae^asiiOT ox HenpopearnpOBaBiueM xsepnoii 

35 Maxpnubi Cbipbsi m peaxvie wexa-ribi n3B.ieKaiox m3 MaxoMHoro pacxBOpa 
H3BecxHbiMH cnoco6aMM. 
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H/iHTCJibHOCTb npouecca MSweqeHHs peaKMx Meiaji/iOB misi KaiKjioro BHiia 
Cbipbsi pasJiHMHO M cocraaafler 1-48 MacoB. FIpn 3tom BuiuejiaMHBaHHe npoBonsiT 
no KpaHHeH Mcpe s owy cxaaHio flo AOCTH)KeHHfl MaKCHMa;ibHoro bckputhsi 
MarpHUbi cbipbfl M H3B;ieMeHM5i peaKMx MerajiJiOB b MaroHHWH pacreop. 
5 ripH npoBeacHMM npouecca b KaMCCTBc kmchot Mcno-nbayioT b ochobhom 

CO-lSIHyK) H aSOTMCTVK) KHClOTbl, nOMep)KMBa5I li36blTOK CO-HflHOH KMCJlOTbl. 
ZlonO-aHMTMbHO, B 341BHCHM0CTM OT CTpVKTVpHOrO, (})yHKUHOHa;]bHOrO K 

3;ieMeHTHoro cocraBa MarpMuw ynopHoro cwpbsi b peaKUMOHHyio CMCCb bbojisit 
pacMCTHoe KO-fiHMecTBO MOHOB ;ipyrMx rajiorcHOB: (t)Topa. woiia, 6poMa xax b 
10 OTaejibHocTM, xaK m b coMcraHMH. KoHueHxpauHK) asoTHcroii KHOioTbi 
nojwep)KHBaiOT BBcaeHHCM H3BHe ee pacTBopwMbix HeopraHHqecKMx cojicm, 

HHTpHTOB ^IHTMSI, HaTpiiSI, KSiJinSi ViJlH UCSllSl, Al\6o npM aOCTaTKC B pcaKUHOHHOM 

CMecii mejiOMHwx mohob, bbohjit b peaxuMOHHyK) CMCCb OKMCb asoxa (II), 
HanpMMcp, no;iyMaeMyK) KOHBepcMefl aMMwaxa vijin mhum cnoco6oM. 
15 noKaaaie-ib kmciothocth pH b peaKUMOHHoii cmccm noAaep>KMBaK)T hb 

ypoBHe pH paBHWM 3 m hmxcc, nocKO-ibxy npw pH 6o.iee 3,3 cymecrBver b 
ocHOBHOM EHHOH NO , 3 npH pH MCHce 3,3 - asoTHcran KMoiora (HNO2). 
TcMnepaTvpy peaKuitoHHOH cmccm noMcp^KHBaiOT b npeaMax 0-20^C, 
onxKMajibHO I5±5^C. IlpH 6o;iee hh3khx TCMneparypax vBe-aMMMBaercfl 

20 yCTOHHHBOCTb aSOTHCTOH KHClGTbl, HO CHM)KaeTCSI CKOpOCTb peaKUKH M 

yBMHMHBaercfl B5i3K0CTb Bo;ioco;iep)KauieM peaxmiOHHOM cmccm, a npa 6o;iee 
BbicoKHx leMneparypax KOHueHTpaunsi aaorwcTOM KucnoTbi CHMxaercfl H3-3a ee 
pacnaaa w KOHKypMpywiUMx peaKuwii oGpaaoBaHMsi asoTHOM khciotw. 

ilaB-rieHMe b repMeivmHOM cocyae, co:iep)KaiueM peaKUHOHHyio CNiecb, ao 

25 saBepmcHMS! peaKUHH okmc-ichmji ycraHaB-aMBacTCJi Ha ypoBHe HHxce mjim pbbhom 
aTMOC(J)epHOMy, m no Mepe nomoiueHMsi paexuHOHHOM CMecbio okhciob asoia m 
Mo;ieKy;i5ipHoro KHCiopo^a flaB;ieHHe b cocyae CHMMcaercfl. noHwxceHHe MB;ieHMsi 
KOMneHCHpyiOT pery-iMpyeMOM noflaHefi msbhc KHCiopoaa no ypoBHsi 
aTMocct)epHoro. rioBbiuieHMe jiaB^ieHMa b peaxuMOHHOM cocy^e Bume 

30 aTMOC(}}epHoro yBe-TiiMMBaeT cxopocTb peaxuMM oxMcneHHsi m coxpamaex BpeMsi 
npoBCaeHHS! npouecca oxiianeHMfl, onHaxo ycioxcHsieT TexHMMecxoe HcnojiHCHHe, 
yflopo>KaeT H3roTOB.neHMe m axcn-iyaiauMK) o6opyjOBaHM5i, Tpe6yeT 60-nee 
BwcoKOH cTencHM 3Ko;iorMqecxoii sauiHTw npoMSBOiiCTBa. 

OKMCieHHe pa3;iimHbIX XOMnOHeHTOB B peaXUHOHHOH CMeCM 

35 oSecnewBaercfl Mcno.ibSOBaHtieM BsaMMOiieiicTBMSj oxHCiJiwuiMx ra^ioreHHwx 
KMcaoT, KMCiopo;ia, oxcm;iob asora, aroMapHbix ra.ioreHOB, KMciopona m aaora, m 
paiiMxa^iaMM soaHMxajomMMM e npouecce peaxuMH stmx OKMCTHTe/iew c 
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OpraHMMCCKHM BemeCTBOM MarpHUbl CUpbSI. riOTeHUHtUl nOJIVBOJlHU 

BOCcraHOBJieHHfl TaKofii caoxHOii oKHCiHTe-abHoft cHcreMW mohcct iiocTHraxb 2,4- 
2,6 B, HTO flocraTOMHO /uisi pnapyiueHiisi h;ih cTpyKxypHoro npeo6pa30BaHHSi 
eojibuiMHCTBa aauiHTHbix M (t)yHKUHOHa;ibHHX rpynn ynopHWx KOMnoHeHTOB 

5 MarpHUbl CbipbSI. FlpM 3T0M KSMepeHHUii 3;ieKTpOXHMMMeCKHH nOTCHUHa;! 

nojiyBO-iHM BoccraHOB-ieHMfl peaKUMOHHOfi cmcch momcct soapacraTb mibko ;io 

ypOBHSI KHCnOpOilHOM JIHHHH BO^lbl. 

HeKOTOpbie BVLUhi ynopHoro cupbsi coiiepxaT ueHHue, ho 
HcnpoiiyKTMBHfaie ua peaxwe MeiajiJiw opraHUMCCKHe yr;iepoflHCTbie Bemecrea 

10 (HanpMMcp ac(J)ajibTbi, cMo-nw, napa4)MHbi), paciBopHMbie b opraHHHCCKHx 
pacTBopHTCJisix. TaKoe cwpbe noaie mue^ibHenm npenBapMrcibHO noMepraror 
o6pa6oTKe opraHiiMecKMMii pacTBOpHxe-isiMM, HanpuMcp, m3 psuia 
rajioreHCoaepjKaiuMx yr-iesoiiopoiiOB, hmsuihx chmptob, kctohob, sasiTbix b 
oTiiMbHOCTM M-iM B coMeTaHHH. FIo-nyMeHHWH pacTBop OTaciJiioT, pacTBopMxejiM 

15 oxroHsilOx H B03BpamaK)x b npouecc. a no-iyqeKHwe noooMHwe npoiiyKxw 
yflajifliox. Taxasi npe;iBapHxe-nbHasi o6pa6oxKa BbicoKoymepoiiMCxoro cbipta 
yjiyqmaex ochobhom rnjxpoMtrQjinyprmecKJiii npouecc, CHH^caex saxpaxw Ha 
OKHCiHxeJiH H 4)HJibxpauHK) HepacxBopeHHOH MacxH cbjpbsi H o6.ierMaex nojiyMCHHC 
npoAyKXHBHbix KOMnonenxoB na 3aKJiioMHxe;ibHbix cxaiiHflx npouecca. 

20 Bo MHorHx, oco8eHHO npapoAHwx, pyaax xexHO-iorMqecKw ynopnoe cwpbe 

co/iepxcHx jiencopacxBopMMbie HeopraHMMecKHe KOMnoneHXbi HenpoiiyKXMBHbie na 
peAKHe Mexa;i-ibi. HanpwMep, lae-ioMHOseMC-ibHwe m )Ke-ie3Mcxbie Kap6oHaxbi. 
TaKoe Cbipbe xaK>Ke nocie MSMe-ibHeHMSi noziBeprajox oopa6oxKe, nanpMMep, 
co-a5!HOH KHCioxofi 6e3 iiocxyna KMCiopoaa. no.nyMeHHwe ra3bi m <t>M;i*>Tpax 

25 ywjisiiOT. Taxasi npe^iBapHxcibHasi o6pa6oxKa y;iyMUjaex ochobhoh 
rHflpoMexaAnyprHMecKHM npouecc, CHMHcaex sacovienwe MaxoMHoro pacxBopa 
»ejie3HCXbiMH M me-i0MH03eMe.ibHbiMM cojisimm, qacxb Koxopux* nanpKMep, 
o6pa3ysi cy;ib4)axbi, Moxcex KpMCxa-i;iH30BaxbCJi b mbxcmhom pacxBope, vaaeKaji c 
co5oK noiieaHbie KOMnoHeHXbi. 

30 flnji o6;ierMeHMfl M3B.ie4eHMfl peaxMx Mexa.i.ioB m3 MaxoMHoro pacxBopa, 

noyiyneHHoro BuujeyKaaaHHbiM cnoco6oM, Maxo^Hbiw pacxBop conepxcauiHM 
H36bixoK OKHcaHxeiieM M npcHcae acero okmciob aaoxa, HcycxoiiMMBbix 

HHXp030K0Mn;ieKC0B M KHXpOCOeaHHCHMM, HeOpOpearKpOBaBUIMX aaOXMCXOM H 

aaoxHbix KHOiox, MO)Kex noflBepraxbca xiinsmeHHio. FlpM 3xom nepBoe 6ypHoe 
35 oxM-ncHMe okchaob aaoxa Hacxynaex npw flocxM)KeHMM 45-550C c nepwoiiOM 
3aziep}KKH 0,1-300 cck. Ilpn 3xom BcnenMBaiomMMCfl pacxBop yBeyiMqwaaexcsi b 
oSbCMe ao 3-4 pas m 6o.iee, mxo cie:iyex npeiiycMarpMBaxb npn pea;iM3auMM 
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npouecca.Ha;ibHe»iiuee HarpeBiiHMC npoHCxoaiiT 6e3 no6oMHwx npoueccoB h 
MOxccT 6biTb npoao.ixceHO jio KwneHitsi. B vKaaaHHOM npoMe^KviKe nooie 
BcneHHsaHHa KHncHiia BMecre c napoM Moryr vMJisiTbcsi no^iHue OKCMaw 
ocMiisi M pyTCHiifl, HMewuiHe Hii3KMe TCMnepaTypw eoaroHKM, cooTseTCTBeHHo: 
5 290c M 990c. 3th oKCHflbi y.iaB/iMBatOT iisBecrHbiM cnoco6oM. MaTOMHwA 
pacTBop, ocraBQunicsi nooie vKasaHHUx onepaunft, o6pa6aTbiBaioT /xa-iee 
BoccxaHOBHTejiflMH, CKM)Kasi 3-.aeKTpoxHMHMecKHM noTCHUMaji no;iyBo;iHbi 
BoccraHOBJieHHfl pacTBopa cryneHMaTO CMCKTHBHoro 0T6opa ocaiiKOB peaKHX 
Mera-iJioB) m-im cpaay w Be-riH4MHbi 0-0,2 B. BoccTaBHOB^ieHMe npHBOiiHT k 

10 HHTeHCHBHOMV paapyUiCHHIO 6o;ibmHHCTBa, HanpHMep, HHTp030K0Mn.ieKC0B H 

o6pa30BaHMio ocaiiKa, coMp)Kamero peiiKHe Mera-Fi-ribi. OcaAOK OTiie;isiioT h 
HSB-neKaioT h3 Hero lOBapHbie MerajiJiw K3BecTHbiMH cnoco6aMH. 

B psine civMacB cneayer npuMeHsiTb ce;ieKTMBHbie SKCTpareHTw, 
HanpHMep, )KMflKMe, He CMciunBaiomHecfl c BoanbiM pacTBopoM. Tax, nanpHMCp, 
15 npa ce-iexTMBHOM M3B;ieMeHMii To-ibKO so-nora MOJKer HcncibsoBaxbCJi 
6yTH.a M e pxa nra h . 

Qjisi anajiMTHqecKHx u&aeM, HanpwMep. a-in onpene/ieHHsi 3o;ioTa 
cnoco6oM npo6HpHOM n^iasKH, MaTOMHUH pacTBOp h HepacTBopeHnyio qacrb 
Cbipb5!» nojiyMCHHwe onMcaHHWM Bwiue cnocoSoM, mo)kho He pasj^e-isiTb, a 
20 noflBcprHyrb BbicyuiMBaHMK) no cyxnx co-new m n-naBxe craHaapTHbiM cnoco6oM. 

TaKoe BejieHiie npo6ono;iroTOBKH k ana^iMsy b cpaBHennH c o6bmHbiM 
cnoco8oM npo6MpHOM n,naBKM,:io chx nop npoBoawMoro Ha npaxTHxe 6e3 
npeflBapMTe;ibHOM xwmmmcckom o6pa6oTKM cbipb5i,;iaeT 6o.nee TowHwe pesynbTaiw 
no cozzepxcaHMK) peziKHx Mera^noB b ynopnoM cbipbe. 
25 Haxoneu, cieayei yxasarb na uejiecoo8pa3HOCTb npoaeaeHMfl <|>a30Boro 

aHa;iM3a ynopaoro cwpbJi m cnaraioiuHX ero KOMnoHCHTOB, j.i5i BbiasjieKHH hx 
npo;iyKTHBHOCTH Ha peaxne Mera-^^ibi. 

Pa3flenbHa5i nepepa6oTKa 4)a3 cwpbJi MO)KeT npHBecxM k cyiuecTBeHHOMy 
coKpameHHK) o6T>eMOB o6pa6oTKM m chmjkchmk) saipar aa e:iMHMuy roBapHoii 
30 npoflyxuHH. 

Hhjkc npHBeaeHbi acnexTw xMMHSMa npeanaracMoro npouecca. 
KoMnoHCHTbi Maipiiubi ynopHoro cwpbsi mo)kho noapasae-inTb na ;iBa x-nacca: 
HeopraHHMccKHe h opraHMiiecxMe. 

Cpe^M HeopraHMMCCKHx k oco6o ynopHbiM KOMnoHCHTaM cienyer OTaecTM 
35 6e3Bo;iHbTe CH-iMxaTbi m anwMOCM.iMxaTbi,OKCMiibi TMTaHa, KpcMHMsi, xapGwabi H 
rpa4)MT. Pa3-iO)i<eHHe 11 pacTBopcHMe 3tmx ynopnbix KOMnoHCHTOB, 
KOopjMHHpywuiMx m/m-im Bx-iK)MaK)tuMX 8 ccosi peaxMC 6;iaropoaHbie Mcrayiyibi, 
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sarpvAHeHO, nocKO-abKv 3;ieKTpoxMMMMecKHM noTCHUMa;! no/iyBo;iHbi 
BOCcraHoaaeHMfl jLifl vKaaaHHbix cocTaanaioiuiix b 6o.ibiuHHCTBe civMaea Bwuie 
1,6 B. BoflOcoiiep>i<auiMe cii-awKaTbi, Jicejieao m a-iiOMOCiiiMKaTbi Mefl;ieHHo 
pacTBopnioTcsi b cpeae cii.ibHbix khoiot m b npHcyrcTBHii TaKHX OKHcnHTeneii khk 

5 KHCJIOpOfl, OKHCIbl 030X3 H ra^lOrCHbU nOCKO.abKy HX S.ieKTpOXHMHMeCKMH 

noTCHUHa;! no.ivBO.iHbi BOCCTaHOB/ieHHJi HM>Ke 1,45 B. 

riasHbiMH cocra&isiiouxKMM opraHHMecKOH Macrii NiaTpiiubi ynopHoro 
cupbsi $iB;iflioTC5! rerepoaTOMHue KOH^eHCHpoBaHKbie coeiiMHeHiisi m b nepsyio 
oqepe;xb, cojiepxcaiuMe aaor, nepoxcHAbi u 3ci}Hpbi. OpraHHMecKHe xoMnoHeHTbi 

10 MaipHUbl, BK;iK)4aiOT B Ce6$I (t)yHKUHOHaJlbHbie UeHtpbU OTBCTCTBeHHWe 3a 

KOOpWHauHio unii xHMMMecKyto cBsisb c paccesiHbiMM peiiKHMH MeraAnaMM, n 
saiuHTHue rpynnbi. orpaHimHsatomiie ^ocTvn OKiicaMT&ieM, pacTBopHTejieM n 
KOMn;ieKcoo6pa30BaTe.ieH k cJjvHKUMOHa-ibHbiM ueHxpaM. XMMHqecKaji 
AesMHTerpauHfl opraHMMecKoii Macrn MarpMUw ynopHoro Cbipbsi BK^ioMaer am 
IS napa;Lfie;ibHbix npouecca: cHATwe /jeiicTBMfl saiuiiTHbix rpynn h paapyuicHMe hjiu 
npeo6pa30BaHHe c})yHKUMOHa.abHbix ueHTpoB. 

HaH8o^ee cjioa<HO o8ecnetiMTb yaa/ieHwe h3 MarpMUw sauiHTHwx rpynn, 

MHCJIO KOTOpblX B OpraHMHeCKOM XHMMM HSBeCTHO 8o;iee 1200. OaHM M3 HHX MOrVT 

6HTb yMJiCHbi npH KMcnoTHOM hJiH HeMTpa-ibHOM rnzipo-iM3e 6e3 yqacTHSi 
20 OKMOiHTejieH h ycxoMMHBbi K mejio^Hoii o8pa6oTKe m Hao8opoT. ApyrHM - 
Tpe6yeTCfl o6pa6oTKa b npHcyTCTBHM co/iefl pTyro, cepe6pa. Mean um KMcaor 
JIiOMca. HanpHMep, CM.iH;iOBbie h CMnu^bHbie sauiMTKbie rpynnbi pacnpocrpaHeHbi 
B ynopHOM cbipbe HMSKOTeMnepaiypHoro MeTaMop(}>HMecKoro m 
MeracoMaTHMecKoro xnacca, rpact)HTOBbix h ymMCTwx ciaHuax, KpeMHHcrwx, 
25 MepHbix M ropiOMHx ciaHuax m ocaao^Hbix nopoziax. Ohm cnoco6Hbi yiiep)KHBaTb 

KOMn/tCKCbl M OKMClbl 6;iarOpOZIHbIX MCTaXnOB Ha nOBepXHOCTM OKMC/IOB 
KpeMHCSCMa, Clt/IMKaXOB M a-aiOMOCM/IMKaXOB, M BCCbWa yCXOMHHBbI B ycaoBMJix 

KMcnoxHoro rMapo.iiisa. il.isi nx y;ia;ieHMSi h/m^im oxaweHHsi XHMMMecKH 

CBS!3aHHb!X C HMMH 6;iarOpO;iHbIX MCXa-n-nOB Heo6xOJlHMO Ha/IMMMC B peaKUMOHHOM 

30 cpeae ^xopma-mohob. riocie^iHue Moryx 6bixb npwB.ieqeHbi h3 cocxasa 
HeopraHHMecKOH nacxM cwpbJi npw kmcioxhom o6pa6oxKe, nanpMMep, hs (t)xop- 
anaxMXOB, a npw mx Hcaocxaxxe jiOwDKHbi BBOjiMXbcsi b npouecc msbhc, b Bwae 
pacxBopHMbix co;ieH vijin n^nasMKOBOii xMcnoxbi. 

yM-iCHMe a.iKM.ixH03amMXHb!x rpynn m3 Maxpwubi MO»ex 6bixb 

35 npoM3BeaeHO b Kuc-awx m 6-nH3Heiixpa.ibHbix vciobmjix b npMcyxcxBMM contvi 
pxyxM, cepe6pa m.ih Mean npM hm3kmx s.icKxpoxMMHMecKiix noxeHuwa;iax 
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nonvBOJiHbi BoccTiiHOB-neHHsi. HanpMMep, a oo^iac™ vctommhbocth b kmciom 
pacTBope ojo[HOBa.aeHTHoii MCiiH. 

FHAponepoKCHjibu nep0KC03(t)Hpu. nepoKCHJibi a^iKunoB n apaaKiuioB 

HMCIOT BblCOKHe 3-ieKTpOXMMHMeCKHe nOXeHUMaabl nOVlVBO^Hbl BOCCTaHOB-lCHHfl, 

5 cooTBeTCTBeHHo: 0,6-0,9 B, 0,8- M B h 1,4-2,1 B. JXnsi hx oKMcaeHHSi 

Heo6xoAHMO o6ecneMHTb 3;ieKTpoxHMH^ecKHii noTCHUMa-i nojivBOiiHu 

BoccTaHoa/ieHHsi b pacTBope Ha HaiinexcameM ypoBHe. 

Rnsi C03iiaHMfl flocTaioMHoro OKHciHTCibHoro noTeHuna;ia b peaKUMOHHoii 

cpe;ie m yjxantHm HaiiSo^iee ynopHux KOMnoHeHTOB ms MarpHUbi cwpbsi b 
10 peaKUMOHHOK cpeae <})opMHpyjoT m-tih bboasit b nee oKHoibt asora, raaoreHw h 

KHCJiopo;!, coBMCCTHoe acMCTBHe KOTopbix o6ecneMMBaeT cosiiaHMe Ha 

nOBCpXHOCTH TBepAblX MaCTHU MaTpUUbl ilOCTarOMHOH KOHUeHTpaUHH OKHCaHXe^ieM 

H AOCTH)KeHHe BbicoKoro 3J!eKTpoxHMHMecKoro noTCHUHajia BOccraHOBjieHHsi no 
2,7 B. HanpHMcp, b kmc/iom cpeae aaoTMcrafl KHC-iora m oKHOibi aaora pearapyiOT 
15 caeziyiomHM o6pa30M: 



HNO2 + H+ + e = NO + HjO . +1,00 B 
HjiH 2HNO2 + 4H'*' + 4e = N2O + 3H2O , +1,29 B 

vijivi 2HNO2 + 6H+ + 6e = N2 + 4H2O , +1,44 B 
20 rne e - sjieKtpoH. 



B Hei)Tpa;ibHOii cpeiie aHMOH aaoTucTOii kmciotw aewcTByeT kbk 
BOCcraHOBMTevib, HanpMMep: 

NO2 + H2O + e = NO + 20H-, -0,46 B 

25 Hjin NO2 + 6H2O + 6e = NH4OH + 70H- , -0,15 B 

miH 2NO2 + 4H2O + 6e = N2 + 80H- , -K), 1 1 B 
no3T0My npouecc oKHCieHKsi ynopHOM MacTw MarpHUbi cupbsi Beayr b 
o6;iacTH flocTaroMHoii khc-iothocth, a H36biTOK HenpopearMpoBaBuiCH asoTHCToii 

KHCaOTbl MO^CT 6blTb HCnOJlbSOBaH B nOClCiiymMX peaXUHJIX BOCCTaHOB/ieHH^I. 

30 OKHCb asora (I), HanpMMep, b 6.nH3HeKTpa;ibHOM cpeae pearHpyer c boboh 

C HM3KMM aHOjaHbIM noTeHUMa^iOM: 

N2O + H2O + 2e = N2 + 20H , +0,94 B, 

a b KHCiOM cpeae c aHOjHbiM noTeHUHa.iOM romtm sasoe 6oiibuLiMM: 

N2O + 2H+ = N2 + H2O , +1,77 B. 

35 

Okoux a30T:i (II) mokct cos^iaBaxb 3-aeKTpoxMMMMecKHM noTeauMa;! 
no;iyBO-aHbi BOCcraHOB-ieHMfl b 6-nii3HeHTpa.ibHOM cpeae pasHbiM. HanpMMep: 
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NO + H2O = HNO2 + H+ + e , ■K).99 B 

HJiH 2N0 + 2H2O + 4e = N2 + 40H- , -K),85 B, 

a B KHcaoM cpeae MMcer 8o.aee bucokhm aHoaHwii noTCHmiaji: 

2N0 + 2H+ + 2e = N2 + , +1.59 B 

5 HJiH 2N0+ + 4H+ + 4e = N2 + 2H2O , +1,68 B. 

BapooTHposaHHe MO-neKv-fisipHoro KHcnopoM a peaKunoHHvio CMCCb, He 
coflep^KamvK) apypHx OKMCiiiTciew h opraHHMecKMx seiuecTB, mojkct co3iiaBaTb 
3iieKTpoxMMMMecKMM noTeHuwa-i no-ayBo;iHbi BOCcraHOB/ieHUfl npouecca Ha 
10 paxiHqHOM ypoBHe: 

O2 + 2H2O + 4e = 40H- , +0,4 B 

O2 + 2H+ + 2e = H2O2 , +0*68 B 

HjiH O2 + 4H+ + 4e = 2H2O , +U23 B. 

15 HaH6o-nee BwcoKHe 3.ieKTpoxiiMHqecKMe noTCHUHa^ibi no;iyBo.iHbi 

BOccraHOB-neHHsi mopvt co3;iaBaTb npoueccw OKMCieHMsi ra^iorenoB, HanpuMcp: 
F2 + 2e = 2F- , +2*87 B 

CI + H2O = HCIO + H+ + e , +1.63 B 

CI + H2O2 ^ CIO2 + 2H+ + e , +U45 B. 

20 

CoBMCCTHoe aeftcTBMe KMCiopozia, oKHCiOB aaoTa, ra/iorenoB m 

OpraHHMeCKHX BemeCTB C nOilBM)KHbIM BOnopOaOM B npHCVTCTBMM ;iK)6blX 

HeifTpa-nbHbix MO-ieKV-i npMBOAMT k o6pa30BaHMK) axoMapHoro KMCiopoaa, osona, 
ra-iorcHOB, nepoKCiaoB u panHKa.noB. 3to mo)Kho nponn.nK)CTpMpoBaTb b 

25 CfieayJouiMX peaxuMSix: 

RCOOH + CI = RCOO + HCl 

RCOO + NO = NO2 + RCO 

RCO + 02 = RC(0)00 

CI + O2 = CIO + 0 
30 CIO + O2 CI + O3 

0 + O2 + M = O3 + M, rae M - .iK)6an HewTpa-ibHaj! MO.iCKy-aa. 

06pa3yK)uiHHC5i npM 3tom 03oh cosaaer MaKCima/ibHo BbicoKnw 

3;ieKTpOXMMMMeCKMH nOTCHUMa-T nO.iyBO.1HbI BOCCXaHOB-ieHMS! B aia6oKMCiwx 

35 pacTBOpax, HanpHMCp: 

O3 + 2H+ + 2e = O2 + H2O +2,07 B, 



wo 97/1 1202 



16 



PCT/RU96/00266 



KOTopbiM c noBbiujeHiieM M CHiixceHiieM noKaaarciJi khciothocth 
noHiDKaeicsi: 

O3 +6H+ + 6e = 3H20 +1.51 B 

O3 + H2O +.2e = O2 +2H0- +1,24 B. 

5 Unsi npoMbiui;ieHHoro npHMCHeHHa npe;waraeMoro npouecca sa^Ho, hto b 

npHcvTCTBHH rajiorcHOB OKHMCHMe OKHCH aaoTa (II) ra.ioreHaMH m KHOiopoiioM 
;ierKo npoHCXo;iMT b TCMHOBbix vciobhax repMeTHMHoro cocyaa. Upn 3tom npM 
H36biTKe rajiorcHOB m Kiicnopoaa NO pacxo^yeTCsi Ha o6pa30BaHHe NOCl, NCI h 
N0» a npH HeaocTaiKe - NO vMacTByer b 4)opMHpoBaHHH nepoKCHjioB, 
10 HHrH6HpoBaHHM pajiHKa.iOB M 030Ha, HanpHMep, no peaxuMH: 

O3 + NO = NO2 + O2 . 

noMepxcaHHCM hmskom leMnepaTypw npouecca b oniMMaiibHUx npeae.iax 
10+5 C H pery^iMpoBaHMCM ;iaB.aeHM$i b peaKTope c noMombio noflasaeMoro b 

15 CMCCb KMCJIOpOiia CjBlirdK)T peaKUHM B CTOpOHV 4>0pMMp0BaHM$I aSOTMCTOM 
KHCIOTU. 3th peaxUHM MaVT CO SHaUMTe-HbHOM y6bl-lbK) CBo6oaHOM 3HeprMM, 

HaH6o;ibuieH npw HejaocxaTKC Kwcnopoaa: 

4N0 + O2 + 2H2O = 4HNO2 , +30434 kH^k, 

H MeHbiuefi y6bLnM CBo6o;iHOii 3HepniM npw msowtkc KHCiopoaa, 
20 HanpHMep: 

2N0 + O2 + HjO - HNO3 + HNO2 , +228,6 kJIjk. 

Bbiiie;isiK>iuasicsi npn 3thx npoueccax 3HeprHst jiocraTOMKa juisi 
npoTCKaHHsi peaKUMH OKMcieHHsi 6e3 flono;iHHTe-ibHoro noaorpeBa, Koxopwe Hayt 
25 c 6o;ibiiieM CKopocTbio h npaKTHqecKii Heo6paTHMbi. ripn 3tom peaxuHa 
OKHCaeHHfl NO b NO2 HanGo^nee MexiCHHasi. ypaBHCHHe ckopocth 3tom peaxuKM 
npeizcraB/isieTcsr b BWiie: 

W - Ka^b, rje K - KOHCTaHxa CKopocrw peaxuMM, yse-aHMMBaiowaflCfl c 
noHHxe- 

30 . HHCM TeMneparypbi; a - KOHueHxpauMn okmch nsoxa (II); b - 

KOHueHxpauHsi KMcnopojia b rasoBOfi c})a3e, 

Pa3;io>fceHMe asoxHCxofi KHcnoxbi Ha a30XHyK) kmcioxv h oKHCb asora (ID 
Hiiex c nomomeHHeM ren.ia: 
35 3HNO2 = HNO + 2NO3 + H2O -75,9 kR^k. 

MCMv cnoco6cxByex HarpesaHHe m ;iect)MUMx KMCiopoiia. 
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YKaaaHMbie cao>KHbie yciOBHfl BsaMMoaeHCTBiisr oKMCiiiTcieii Tpe6yK)T ana 
onTHMK3auHH npouccca co6.nK)jaTb npeo6-iaaaHne ra-aorcHOB Jt Kiiciopoiia mR 

KOHUeHTpaUHCM NO M NO2 M, COOTBeTCTBCHHO NO HQa NO2. 

TaKHM o6pa30M, npoMHbie aaiuJiTHwe rpynnw Maipimw cwpbsi, nanpHMep, 
5 nepOKCuauHJi, nepoKcwapoH.!, HttTpaxbi h cjiokhwc 3(t)Hpbi Moryr paapyiuatbCfl b 
npucyrcTBHM NO, O2 m rajiorcHOB. HanpiiMcp: 

RC(0)00N02 + 3N0 + 2O2 = 4NO2 + COo + RO + OH 
M yaaviflTbCfl viMi CTpvKTvpHO npeo6pa30BbiBaTbC5i. MaipMua CWpbJI 
aeaHHTerpHpycTcsi m;ih craHOBMTCsi pbix;iofi, aMopcJ)HOM, OTKpwBasi aocryn 
10 oKMCiitxe-isiM H KOMn;ieKcoo6pa30BaTe-i5iM, k <t)yHKUHOHa-nbHbiM ueHTpaM MarpMuw 

H CB5!3aHHfaIM C HHMH MeTa.l.iaM. 

Cpean <})yHKUHOHa-nbHbix ucHrpoB, KoopflHHHpyiomMx hjih xHMHqecKM 
cBflswBaiotUHx nepexoaHbie, b tom mhc-ic 6-naropoiiHbie Meiajuibu HaH6o;iee 
TMnH^Hbi: OH, CO, COO, NH2, NH, CH, OHN, C=C w MHorwe apyrne, b tom 
15 MHCie, BKJiwqaiouiMe raxMe reTepo3/ieMeHTw, KaK MbiiubsiK, cepa, (t)oc0op h 
cypbMa. M3 HHx HaH6o-nee cymecTBeHHbi rpynnw, coaep)Kaiuiie a30T. BcKpwTMe 

3T0H MaCTH VHOpHOrO CbipbJI » OKHCieHMe CB5l3aHHblX C HMMM MCTa-l-lOB 

o8ecneMHBaeTCfl coBMCCTHbiM aeHCTBHCM KOMn-ficKca OKMcnMTe^ieii, 
npeflCTaa?ieHHbix ra-aoreHaMw, xMcnopoiiOM, oKHcnaMM asoia m mx npOM3B0flHbix. 

20 ripw 3T0M Bbi8e;ieHHe b MaroMHWH pacTBop, HanpHMcp, 6-riaropojiHbix McraAaoB, 
npoHCxoawT b (t)opMe xopomo wsBCCTHbix ra/ioreHHbix m HvuposoKOMnjieKCOB. 
OyHKUMOHa-ibHbie ucHTpw, coaepMcaiuwe, HanpiiMcp, cnMpxoBbie rpynnw, 
paspymaioTCsi c o6pa30BaHMeM opraHmiecKOM nepeKMCH, nepcKMCM soaopoaa m 
KCTOHOB. Zla;iee opraHMMecKwe nepeKiicii pacnajiaiOTCJi c o6pa30BaHMeM 

25 paflHKa-ioB, KOTopwe pasBMBawT uenb OKWcieHMSi, ymySviCHMe KOToporo npHBOZiHT 
K pacnaiiy kctohob ro Kap6oHOBbix khciot, okhch ymepoaa 11 BOiibi. 

ECTeCTBCHHO, MTO CKOpOCTb OKHCieHMfl TBCpjlblX o6bIMHO 

He3HaMHTe;ibHa M3-3a iiH4)c{)y3MOHHbix orpaHHtieHMH. Ee mo)kho vse-nHMMTb nyreM 
noBbiuicHHsi KOHucHTpauMM OKHOiMTwieM B pacTBOpe M vjivSnHhi ziesHHTerpauMH 

30 TBCpflbix uacTMu MarpHUbi. C uejibK) npeoAO.'ieHMsi iiHcjKtjysMOHHoro TopMoaceHHa, 
o6vdOBJieHHoro MeaneHHbiM noiiBoaoM OKwciMTe-aeii, nocrynaiomMx m3 rasoBoii 
4)a3bi B ^MaKVK), B npe^-iaraeMOM npouecce npMMCHsioTcn OKMcnHTe-nn, 
pacTBopiiMbie B BOiiHbix pacTBopax, a noBbiiueHMe TeMnepaxypbi b sohc peaxuMM 
OKHcneHHfl aocTHraeTcn 3a cmct aea30THpoBaHM?i w no6oMHbix OKMcnMTe.ibHwx 

35 npoueccoB. 

H36biTOK M.1M HeaocraTOK KMCiopoaa mmcct peuiaiOLuee SHaMeHwe ana 

npOTCKaHMfl MHOPHX pCaKUHM Ha nOBCpXHOCTM MarpMUbl CbipbSI M B pCaKUMOHHOM 
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pacTBOpe. HanpiiMep, npw HeaocraTKe KMCiopojia cniipxbi npeoopasyioTCfi b 
KeroHbi H BOixy 6e3 o6pa308aHiisi opraHMMecKnx n HeopraHimecKMx nepeKHceii. 
OnTHMa/ibHoe cooTHomeHMe OKMcnuTe^iefi, nepOKCuaoB m paanKajios Moxcer Shin 
pea-iH30BaHo npM aocraroMHO 3HeprMMH0M noasoae KHcnopoaa 4epe3 peaKUHOHHv 
5 CMecb. 3to Moxcer 6biTb peajiHSOBaHO, eaiH Kucaopoa noaaercsi c HociiTejieM, 
-nenco pacTBopuMbiM b peaKuwoHHOM pacTBope, a laKxce nenco oTziaromuM h 
npHHMMaioiiiHM KHcnopo-a npH hh3kom 3Hepnni aKTHBaumi. Oahmm w3 raKHx 
HOCHTMeM siB^isieTcsi OKMCb a30Ta (II), ofipasyiomasicsi b npouecce BsaMMHwx 
peaKUHH asoTHCToii khciotw, ra;ioreHHbix khc;iot h Maipnubi cbipbji. OKMCb a30Ta 
10 (II) npaKTHMecKH HepacTBopHMa b BoaHOM pacxBope, OziHaKo, .lerKO coejiMHasicb c 
Mo;ieKyyinpHbiM KiiciopoiioM b rasoBOM cjxise c HesHaMMie-ibHbiM ren^iOBbiM 
3cj)4)eKTOM (+12 KiI>K), npeBpamacTcs! s oKHCb asora (lY), nocieaHflsi xopomo 
pacTBopHMa B BOiiHbix cpc^ax. Ha «ieM ocHOBana npoMwiu^ieHHaji lexHo-iorHsi 

nO^iyHCHMSI a30THOH KHCIOTbl. 

B yclOBiisix repNfeTMMHoro seaeHMfl npouecca no-nyneHHasi oKMCb a30Ta 
(lY) nocrynaex m3 rasoBofi ct)a3bi s penKUHOHHVK) CMccb, paciBopsieTca b hcm m 
CHMMaex KMHCTHMecKHe orpaHMueHMJi no aocraBKe Kuciopoaa b pacTBop m Ha 
noBepxHocTb Macrwu MarpMUbi. FlpM laxoM npoBeacHMH npouecca KOHueHTpauwsi 
OKHOiMTe.'ieM B ra30BOM (t}a3e m pacxBope ;ierKo pen'jjMpycTcsi, nanpHMep, 

20 flaB;ieHHeM, noMBaeMbiM b peaKiop KHciopoaa. 

ZLifl paspyuieHMfl cbsish Mexa.'LioB m (t)yHKUMOHa-ibHbix rpynn, HanpwMep 
a30Tcoflep)KaiuHx Mcno.ibSOBaHHe b npouecce a30TMCT0M KHcaoTbr WMeer oco6o 
BaxcHoe 3HaMeHMe. Ona no3BO-n$ieT npoBO^HTb peaKUMii :iea30TnpoBaHM5i ynopHoro 
cbipbsi c BbicoKHM Ten.noBbiM 3cl)4)eKT0M. ripM 3T0M aMMiibi npeo6pa3yioTC5i B 

25 KapSoHOBbie kmciotw, a nepBHWHwe aMHHbi - b cnHpibi h a-ibjierMiibi. B 
npHcyTCTBMn HOHOB ra.ioreHOB m OKHCiHTe-ieii nepBiniHwe, BTopHHHbie m 

TpeTHMHWe aMHHbi. $IB;i$I5!Cb CM-lbHbIMM OCHOBaHMSlMM, .ICFKO paCTB0p5IK)TCH B 

KHcnorax. CocraB npoayKiOB BsaMMoaeiicTBHJi aMHHOB c asoTHcroii, asoTHOii 
KHCiOTaMM H OKMcaaMH a30Ta 3aBMcnT OT CTpyKxypw aMMHOB. TaK.nanpHMep, 
30 nepBMMHbie a-nMCt)aTMMecKMe aMWHw c a30TMCT0M kmc-iotom ;iaK)T MO.ieKy.nnpHbm 
3301 M cnMpr: BTopuMHwe aMHHbi - o8pa3yK)T yKnnKVie h xBcpiibie 

HHTpO30np0H3B0iIHbie, a TpeTHMHbie - paCTB0p$IK)TC51 B a30TMCT0H KMCnOTe H 

o6pa3yK)T pa3-TM4Hbie npoavKTW OKMCieHwa, b qaciHOCTii, a^ibaerwii m BTopwyHbiii 

aMHH. HHTpOaMMHbl I13-3a C.ia6blX OCHOBHblX CBOiiCTB He paCTBOpaiOTCSI B 

35 KHcioTax, HO npH o-aHTe.TbHOM aewcTBHM oKHciMTe-ieii B KMCibix pacTBopax 

MaJI0CTa6HJlbHbI H M30MepM3yK)TC5I B THiipOKCHiiaMHHbl c aajibHeiiiiiMM 
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BUAejieHHeM asoTa w cnHpra. Cojih apoMHTHwecKHx AMasorHApaTOB 6o;iee 
ycTOMqMBbi, HO TaKHce c TeMeHMCM BpeMCHM paanaraiOTCfl, Bbiacisisi aaoT. 

A^Hc})aTMMecKKe ii apoMarnMecKMe noHbi AHasoHMsi m aMHHbi paayiaraiOTCsi 
o^eHb 6biCTpo. IlpH noAxoAsimMx yc/iOBHsix npoBeAeHim npouecca OKiiaieHiie, 
5 HanpHMep, aMHHOB hpohcxohht c nepMOAOM aa^ep^KKM ot 0,01 ;io 2000 cex., 

yBeJlMHHBaflCb C nOHH^KeHMCM KOHUeHTpaUHH OKMCflMTeJieM. KpOMC Toro, 

paajiaraioiUHecst ;io aaora nepBMUHbie m BTopuMHbie aMMHbi, BbicrynaiOT b po;iM 
reHepaTopoB renyia aa cmct peaxuMM AeaaoTMpoBaHtin, havluhx c 
3K30TepMMMecKMM 3c|5(t)eKTOM CBbilue 300 KH>K/MOJib. Stofo xen/ia Bno;iHe 

10 flocraTOMHO ansi CTMMy;inpoBaHH$i paapwBa CBsiaeii b GojibmiiHCTBe opraHiiMecKHx 
coejiiiHeHMM M npeo;io.ieHiin axTiiBauHOHHoro 6apbepa b 30He peaKumi^paBHoro b 
OCHOBHOM 150-180 KXl>K/Mo;ib. PacMCTHoe sHaMCHMe TeMnepatypbi b zone 

x/ peaxuMM fleaaoTMpoBaHMfl ziocTMniCT 1000 C, mto, ecrecTBeHHO, HHTeHcii(J)MUHpyeT 

peaKUHH OKUCaeHllSI, paCTBOpeHim, X.10pSipOBaHHSl, HMTpOSIipOBaHHSI u 

15 TepMHqecKoro pacnana 6.nM3«ie>Kaui(ix yiiacTKOs raepjibix tiacTMu MarpHUbi. 
BeposiTHO paaorpcB peaKuiioHHoii aoHbi eiue Bbime, n3-3a no6oMHbix peaxuHii 
OKMCJieHHSi, HanpMMep, okmcm asora (II) b aaoTMcryto kmcjiotv. Tax, ecriH 
nepBHHHbie aMMHbi .nerxo OKHcnsiK)TC$] MOJiexy/isipHbiM KKc;iopoAOM, oGpasyn 

rHApOKCHJiaMHK M HHTpOCOe^lMHeHMSI, a BTOpMMHbie aMilHbl - paCTBOpHMbie 

20 HHTpo30coeAiiHeHHS], TO TpeTMMHbie aMHHbi o6pa3yK)T OKHcii« ;i;i5i iiaTibHeMUjero 

pa3yiO>KeHHSI KOTOpblX HyX(eH CHJIbHbIM HarpCB. VMeHbUJeHMe CBOGOAHOH 3HepniH 

npH Aea30TiipoBaHHH b npouecce peaxmiM nepBiiMHbix aMMHOB h aaoTHCTOM 
KMcaoTbJ o6ecneMMBaK>T paapyujeHiie TpeTMMHwx aMtiHOB h npoayxroB mx 

0KHC;ieHH5I. 

25 yr;iepOiiMCTbie coeawHeHMsi McupHUbi cbipbji, HMejciUMe HeHacwmeHHwe 

CBfl3M, OKWClSIKJTCfl HO 3TMM CBfl35JM 030HOM B a^JbAePM/lbU KapGOHOBblC KHC/lOTbi M 

nepexMCM, m;ih nperepneBator pa3pbiB b Mecre TcIkoh cbsish. C nepexHCbio 
BOAopoAa ohh pearnpyfOT c o6pa30BaHHeM r;iiiK0/ieit; c Kap6oHOBbiMii xiicnoTaMM 
- c o6pa30BaHHeM anoKciiaoB; c ra-aorenHbiMn xjicioTaMM - ra-noreHMpyjoxcsi. 

30 nepBMMHbiCBTopHqHbie, TpernMHbie apcMHw OKMcanioTCsi no iiiiapcocoe;iMHeHHM, 
Kap6oHOBbix KMcnoT If OKticeM, a HHTpo3H<nra,noreHM:ibi 4)opMHpyK)T okchmu. 
OKMCJieHne McpKanraHOB npuBoziMT k o6pa30BaHnio cy-nbc})eH0Bb!x, cy-abc})UH0Bbix, 
cy;ibct)0H0Bbix khc;iot h cy;]bct)OKCH;iOB. 

Boyibjuas iiacTb OKiicneHHbix TaxHM cnoco6oM opraniiMecKHx coe;iHHeHiiii 

35 nepexojiMT b MaiOMHbiM pacTsop nm ocxaeTcn CBSi3aHH0H c TBepAoii (|}a30M 
MaipMUbi, He Mcuiaa b jia.abHeiiiiieM aocxyny OKHcyinxeyieit w 
KOMn;ieKCOo6pa30Baxe;ieii k npozivKxiiBHbiM KONinoneHxaM. PIocneaHHe xaxxce 
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npeTepnesaiOT OKHcaeHwe ro bwcujmx OKwcaoB w b (t)opMe bwciumx okchaob -aerKO 

XepHIOT CB3!3b C ^VHKUMOHailbHWMM UCHTpaMM MaipHUbl CbipbSI H MOr\'T 6bITb 
BblBeAeHbl B MaXOMHWM paCTBOp B BMfle MOHHblX COeflMHeHHfi, Xe-naTOB HJIM 
KOMnJieKCOB. 

5 B peay^ibTare noflo6Horo Be^eHMsi npouecca s mrtomhom pacTBope 

KOHueHTpupyioTCfl ra-iorcHHbie m HMrpoaoKOMnyieKCbi peaKMx MeiajiyioB, Boioqasi 
6-fiaropoAHbie, a taxxce mx -lerKoniiaBXMe OKMc;ibi. 3tm KOMn^cKcw BecbMa 

VCTOiiqMBbl K BOCCraHOBJlCHMK), OKMCnCHMK) H HarpcBaHKK), M MOrVT cymecTBOBaib 

6e3 pa3;io)KeHHfl m BunajieHMsi b ocaiioK m3 MaroMHoro pacrsopa cBbiuie 10 cck. 

10 HHxce npHBeflCHbi npHMcpw, M;i;iiocTpHpyK)iUMe HCKOTopbie pesy-abxaTw, 

nojiy^aeMbie npw niflpoMeTayi/iypniMecKOM n38;ieMeHMM pcAKitx Mexaa^iOB 113 
ynopHoro Cbipb$i npexu'iO)KeHHbiM cnoco6oM. 

ripHMep 1. B3$ixa cy;ibct}MflHa$i MepHocnaHueeasi pyw, coAepscaiuasi no 
cyuiecxBv, b Bec.%: cjUHKaxoB - 82; nnpuxa - 4,5; apceHonnpHxa - 0,5; 

15 Kap6oHaxoB - 3; rexepoaxoMHwx coejanHeHHii yr^epojxi) - 9,8; ct)oc(t)axoB - 
0,2.OpraHHMeCKasi (t)a3a BK;iK)Maex,B Bec.%: yrjiepo;! - 86; BoaopoA - 4,5; 
KMOiopo^i - 5,2; a30T - 1,8; cepa - 1,8; MwiubflK - 0,1 n 4)OCcJ)op - 0,2, ocxanbHoe 
npHMCCH. Bwxoa -nexvMMx npM npoKa-riMBaHHM. b Bec.%: npw 200^0 - 0,146. npH 
500^C - 2,85 M npw 850^C - 5,14. CoaepxcaHiie 30-noxa b r/x no aaHHbiM 

20 HeMxpoHHoaKXMBauMOHHoro aHa.iMsa (HAA): 6e3 npe;i8apMxe;ibHoro 
npoKajiMBaHMsi - 20,8; nocyie npoxajiMBaHMsi npw 200^0 - 13,2; npw 500^0 - 
13,2; npM 850^0 - 6,95. CoiiepMcaHMe so.ioxa b cbipbe no aaHHbiM cxaH;iapxHoro 
npo6MpHoro aHa.aM3a - 12,1 r/r; cepe6pa 96 r/x; n.naxMHOMiiOB He o6Hapy)KeHO. 

PyjDia noaBeprHvxa Bbiiae.aaMMBaHMK> a xcMeHne 14 MacoB. noxasaxejib pH 

25 CMCCH noiiflep)KMBa/iM pasHbiM 1,8+0,2, a xeMnepaxypy I0+5^C. Rpouecc 

npOBOflMJlH no BM3ya;ibH0 nO;iHOrO OKOHMaHWJI 3;iMMt1HMpOBaHHSI peaKUMOHHblX 

raaoB npn MBJieHini noflaaaeMoro xwc-iopoAa pasHOM 600+50 mm px.cx. jxo 
no-fiHoro npcKpameHMJi noxpe8.aeHMfl KHcnopo^a peaKUWOHHoii CMCcbio 11 
;iocxH)KeHHSi 3-neKxpoxMMMMecKoro noxeHuwa^ia no.ayBOJiHbi BOccraHoancHHsi b 

30 CMecM paBHOM 1,1 B. ila;iee CMecb (t)M.abxpoBa/iM, (t)M-nbxpax HarpeBa-aw no 5S±S^C 
yjiSiA9imi pacxBopeHHbie rasw. OTroHsi.qH oKMC/ibi ocmmsi m pyxeHiia m3 (j)M;ibxpaxa 
npoflyBKoii napoM nozi BaxyvMOM, oxiie.i$i;iii ocxaxoMHbm MaxoMHbiM pacxBop h 
Bbifle/i5i.aM M3 Hero no-neaHwe KOMnoHenxbi MSBecxHWMM cnocoSaMM. rioJivMCHo: 
3o;ioxo - 96 r/x; cepe6po - 183 r /x; nkXAAHjimi - 24 r/x; nviaxuna - 6,5 r/x; 

35 OCMMM - 3,5 r/x; pyxeHMM - 0, 5 r/x; poznui - 2 r/x m upMziHii - 6 r/x. 

ripHMcp 2. Bssixa ii.noBa$i (J>paKUH$i npoMbisKii cxpoMxeyibHbix pcMHbix 
necKOB paBHMHHOM pcKM, c coaepjxaHHeM b necxax lu^iixoBoro 30-noxa He Menee 
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0,1 r/M^, coaep>Kaiuafl no cyuiecTBy b Bec.%: HCOpraHHuecKHx citJiHKaTOB - 55; 
Kap6oHaTOB - 2,2; cyjib(J)MaoB (rpoH-nHTa) - 3; rwiipooKHCJiOB ^KCJieaa - 0,5; 
CBSiaaHOH BOiibi - 10; opraHHuecKOw (^ashi • 29,3. OpraHHMecKasi 4)333 BKyiwuaeT, 
B Bec.%: yrjiepoaa - 52; BOAopofla - 6; KMCnopona - 35; aaora - 2,3; cepw - 0,6; 

5 (t)OCO(t)pa - 0,3; MbiujbsiKa - 0,1, ocra/ibHoe npHMeca. BbixoA /lerymix 
KOMnoHCHTOB npw npoKajiMBaHMM, B Bec.%: npM 200^C - 0,19; npw 500^C - 5,82; 
npH 850OC - 6,77. CoiiepxtaHHe 30-aoTa b t/t no aaHHbiM HAA: 6e3 
npoKajiMBaHMsi - 3,6; nocne npoKa;iMBaHM$! npn 200^0 - 2,7; npn 500^0 - 2,5; 
npM 850^C - 0,4. Co;iep;KaHMe 30.noTa b cbipbe no AaHHbiM craHiiapTHoro aHa^iiiaa 

10 - 0,2 f/t; cepe6pa - 34,2 r/r; njiaxMHOviAOB - hct. 

CbipbC noABeprHVTO Bbiiu&naMviBaHMK) b reMeHiie 3 MacoB. noKaaarejib pH 
CMCCM nonaepxcMBa-iM paaHbiM 2+0,2 h TCMnepaTvpe 15+5^C ;io no^anoro 
OKOHHaHMfl 3;iHMMHMpoBaHnsi peaKUHOHHbix rasoB npH AaB-ieHiiii noflasaeMoro 
KHc;iopo;ia 600+50 mm pr.cT. ao no;iHoro npeKpamcHM?! noTpe6;ieHMfi KHcnopoiia 

15 peaKUMOHHOH CMCCbK) 11 ilOCTMHCeHMH 3.qeKTpOXMMMMeCKOrO noTCHuwajia 

nojiyBo;iHbt BOCCTaHOBJiCHnn paBHOM 1,1 B. AaJiee ;ieMCTB0Ba;iH KaK b npHMepe 1. 
no;iyMeHo: 3o;ioto 3,7 r/r; cepe6po - 115 r/r; n/iaxMHa - 4,5 r/r; ocmhA • 0,5 
r/r; pyreHHW - 0,5 r/r; najiJitiWH - 2 r/i; mpmahm - 0,3 r/r, poflHfl - 0,5 r/r. 

ripHMep 3. BssiTa py^a 3o;iOTOHOCHoro MeTaMopcj)HMecKoro cjiaaua, 

20 co;^ep>Kaiua5i no cymecTsy, b Bec.%: CM/iMKaroB - 80; Kap6oHaTOB - 7,5; nMpHxa - 
2,2; (})oc(t)aTOB - 0,2; CTit6HMTa - 0,5; opraHMMCCKoii (Jiasw - 8,0; ocrajibHoe 
npMMecM. OpraHMwecKa$i c}}a3a BK-niOMaex, b Bec.%: yr-iepoa - 88; Boaopofl - 4: 
aaoT - 1,5; KHc;iopoji - 4; cepa -1,5; MbiiubsiK - 0,1; cypbMa - 0,1; 4)occt)op 0,8. 
Bbixofl ^eryMHX npw npoxa^nMBaHMM, b Bec.%: npH 200^C - 2,7; npu 500<^C - 1,8; 

25 npM 850^C - 8. Coziep)JcaKMe so-ioia b r/r no aaHHbiM HAA: Cea npoKajinBaHiia - 
21,8; nocne npoKa-iMBaHMsi npw 200^C - 20,8; npii 500^0 - 18; npw 850^C - 
10,2. CoAep>KaHHe r/r no jaHHWM cTaH;iapTHoro npo6MpHoro aHa^iiisa: 30JiOTa - 
10,8; cepe6pa - 78,5; n;iaTHHOHaoB hc o6Hapy)KeHO. 

Pvfla nocne M3Me/tbMeHH$i npe;iBapnTe;ibHO o6pa6oTaHa 10% co;i51hoh 

30 KHcnoTOH B Te4eHMe 10 uacoB jx.i^ yAa.ieHMsi xapSoHaiOB n pacTBopMMWX 
cy;ib(})iiAOB. rio saBepuieHHti pacTsopeHiin pacTBop OTHtJismw, TBepnbiH ocrarox 
Bbime/iaMMBajiM no cnoco8y, KaK b npKMcpe I. no/iy^ieHO b p/t: 30.noTO - 46,8; 
cepe6po - 186,5; n.naxHHa 1,6; mpkahh - 0,6; pyreHiiM - 0,7; ocmmm - 3,2; po;iHH - 
0,2. 

35 npHMep 4. BasiTbi xboctw ot M3B-neMeHMfl M0.iii6iieHa U3 Mo-iM6aeHHTOBbix 

KOHucHTpaTOB, co;iep)icaiuMe no-cymecTBv, b Bec.%: KpewHHn jaayoKMCb - 10+2; 
a.aiOMMHM5i OKMCb - 5+0,7; )Ke;ie3a OKwcb 0,3+1; jKCiesa aaKiiCb - 17+0,5; Ka-abUMJi 
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OKHCb - 20+5; HarpHfi oKMCb - 1,1+0,5; KajiMsi oKHCb - 0,2+0,1; cepa cyjiwjMiTHasi 
20+0.5; cepa cy;ib<}>HziHafl - 1,8+0,5; Mo;iH6aeH - 3,1+0,5; yr^epo/i oGmiiH - 
20,2+5; aaoT - 3,5+1,2; BOiiopofl -1,2+0,5; MbiuibsiK 0,6+0,1; (|)occ})op - 1,2+0,2, 
ocrajibHbie npwMecH. Bbixoa ^lervMnx npw npoKa-iHBaHMM, b Btc.%: npw 200^0 - 
5 5,6; npH 500^0 - 4,3; npii 850^0 - 17,35. Coixep>KaHMe aoiiora b p/t no mhhwm 
HAA: 6e3 npOKa-iMBaHMsi - 14,7; nocne npoKa-iHBaHiifl npw 200<>C - 13,2; npn 
500 C - 6,2; npw 850^0 - 1,2. CojaepxcaHMC b cbipbe r/r no iiaHHWM 
craHAapTHoro ana-anaa: 30-noTO - 8,5; cepeSpo - 78,5. O/iaTMHOMiioB He 
o6Hapy»ceHo. 

10 Cbipbe noflBeprHVTO BbimtnaMMBaHMio no cnocoSy KaK b npiiMepe 1. 

nojiyMCHO, f/t: 3o;iOTa -29,6; cepeGpo - 175; ce^nen - 244; peHiiu - 42,5; njiariiHa 

- 5,6; na/iJiaflMM - 2,3; mpmamm - 3,3; poaKM - 0,6; ocMMii - hct; pvTeHMji - hct. 

npuMcp 5. Bsflxa CKpyG6epHa?i nwjib aiaBM/ibHwx ncMeii MCflHoro 
npoM3Bo;iCTBa, no cyiuecTBv, cieayiomero cocraBa, b Bec.%: Menb 1,7; cbmhcu - 
15 40,5; cepa - 12,4; umhk - 5,6; MwoibsiK - 2,9; vMepofl o6mMM - 11,5; CM/iMKaTw - 
0,2; BOM - 25,0; ocra/ibHoe npwMecM, b tom mmc/ic: cepe6po - 148 r/r; 3o.aoTo - 
Hex; njiaxHHOHWB - hct. Bwxoa ^eTVMMx npw npoKaJiMsaHMM, b Bec.%: npw 
200OC - 26,6; npM 500OC - 12,7; npn HSO^C - 14,2. 

Cbipbe noflBeprHVTO BbimcnaMMsaHMio no cnocoCy, kuk b npHMepe 1, jio 
20 flocTMxceHMfl 3-rieKTpoxMMMtiecKoro noTCHUMajia no.nyBO-iHbi BOCCTaHOB.qeHM$i cmcch 

- 1,1 B. Taepjiafl MacTb Cbipbsi nepes 1,5 ^laca no.iHOCTbK) nepeui.ia b MaxoMHbiM 
pacxBop. no/iyMCHO, r/x: 30^10x0 18,1; cepeOpo - 196; n.iaxHHa - 5; iipiUMw - 2; 
pomvL - 2; pyxeHMii - Hex; ocMHii - Hex; peHMw - 67. 

Ha^Ke npHBeacHbi pe3y.ibxaxbi b,im$ihm5i npeiiBapMxe-nbHoii o5pa6oxKH 

25 CUpbSI OpraHMiieCKMMM paCXBOpHXe.flSIMM M C0.n$lH0M kmc^oxom. 

ripMMep 6. Bssixa MexaMopct)MMecKa$i py;ia c cojaep)KaHiieM opranHMecKoro 
yr-nepo^a pasHoro 0,55% w o6iuero yr;iepofla paBHWM 2,5%, b KOxopoM 
cxaHiiapxHofi npo6HpHoii n-iaBKoii onpeiie^aeno r/x: 30.10x0 - 3,3; cepe6po - 1,2. 
Cwpbe o6pa6oxaHO b annapaxe CoKcnexa b xeMCHne 2 ^uicob xnopo4)opMOM npw 

30 cooxHoiucHMM >KH:iKoro 11 xBepaoro b cmcch pasHbiM 2. cl>H;ibxpax yMJiit-iM. 
TsepflbiM ocxaxoK ox ct}H-nbxpoBaHHfl o6pa6oxa-iM b xeMenwe 2 qacoB a3eoxponHOH 
CMecbio axiwoBOro cnapxa h Genscna npM cooxHOujeHMH xcujiKoro ii xaepjioro b 
CMecM paBHbiM 2. (DH-nbxpax yjituiHAM. TBepawii ocxaxoK ox nocienHeii o6pa6oxKii 
noABepr-iH B03iieiiCXBiiio 10% Boanoro pacBopa co.i$ihoh kuc/ioxw b xeMCHHe 1 

35 Maca npit Knn$meHMii :io npeKpauiCHMsi Bbiiie,neHM5i ra30B. Oii-ibxpax yjiimMJiM. 
06mHe noxepii Beca cwpbsi ox xpex nociCMBaxe-nbHbix cxaanii o5pa6oxKM 
cocxaBMjiH 7,5%. Coiiep>KaHne opraHiiMCCKoro ynepo:ia b xBcpaoM ocxaxKe 
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CHM3MJiocb iio 0,25 %, a o6mero ymepoaa - ao 0,5%. CTaHaapTHOii npo6iipHOM 
luiaBKOM TBepAoro ocraTKa ot rpex noc;ieiiOBaTe.ibHbix craiidH o6pa6oTKii b 
nepecMCTe Ha mcxoahbim bcc npo6bi no^yueHO, r /t: 30-ioto - 18,2; cepeSpo - 42. 
ila;ibHeHuiasi o6pa6oTKa npoBOziii;iacb cnoco6oM, KaK a npiiMepe 1. 

5 ripHMep 7. B3SIT yr;iepoAMCTbm Kap6oHaTHbiH cnaHeu c coiiep)KaHHeM: 

opraHMMCCKoro yr;iepozia - 2,4%; oGmero ymepoiia - 6%. CTaHflapiHOit 
npoGHpHOM n^aasKOM onpejae;ieHO, t/t: sojioto - 4,7; cepe6po * 12. Cupbe 
o6pa6oTaHO b rpM nocie;ioBaT&ibHbie cthamh, KasKiiasi iuiiiT&nbHocTbio no 2 uaca. 
Ha nepBOM CTaAHH cupbe o6pa6oTaHO x;iopo(}}opMOM b annapaTe CoKcaera npH 

0 cooTHomcHHM )KHflKOro M TBcpfloro KOMnoHCHTOB pasHbiM 2. cpHJibTpaT yfla;iM;iH. 
Ha BTopoM craAMM oGpa6aTbiBaji>i TBepAbiii octhtok ot npejibiiiymeii o6pa6oTKii 
10% cojisiHOii KMOiOTOH npd TCMnepaTvpe KnneHnsi. OwjibTpaT yAajiiiiiii. Ha 
TpeTbeii craAMM TBCpAbiii octutok ot npeAbiAymnx onepauMM noABCpr/iw 
o6pa6oTKe CMecbio 3TM.iOBoro cnnpra m GeHso^na, B3siTbix b cooTHomeHMM pasHOM 

5 2. CyMMapHO no TpeM CTaAMflM oSpaGoTKu noTepn aeca iicxoAHoro cbipbn 
cocraBMAM 15%. CoAep)KaHMe opraHMMecKoro yr.iepoAa e tbcpaom ocraTKC 
CHHSMJiocb AO 0,2%, a o6mero yr;iepoAa ao 0,7 %. CTaHAapTHoii npoGnpHOM 
HAaBKOH TBepAoro ocxaTKa ot rpex noc.neAOBaTe.ibHbix oSpa6oTOK b nepecnere Ha 
KcxoAHbiM Bee npo6bi no;iyMeHO, t/t: soaoto - 18,8; cepeSpo - 28,8. HaAbHCMuiaji 

Q o6pa6oTKa npoBOAMAacb cnocoGoM, Kax b npiiMepe 1. 

TaKMM o5pa30M, npeano>KeHHbiH cnoco6 niApoMeraAAyprHMecKoro 
U3BAeHeHii5i peAKMx MeraAAOB ii3 ynopHoro Cbipbsi oGecnewMsaeT ii3BAeMeHMe 
peAKMx MeraAAOB b 1,5-42 paaa GoAbiue, mcm b nsBecrnbix cnocoGax. KpoMe 
Toro, MCnoAbsoBaHMe 3Toro cnocoGa aasi npeAaapHTeAbHoro auaAHsa Aaer 

LS B03Mo>KHOcrb onpeAeAiiTb HaAHMHe rex KOMnoneHTOB b pyAe, Koropue paHee He 

MOrJIM 6birb BblSlBAeHbl. 

McnoAb30BaHMe cnoco6a MO)KeT npMBecTH k MHoroKparnoMy npapocTy h 
yBeAimeHMK) iisBAeLienM^i peAxnx NieraAAOB Ha yx(e cymecTByiouiHx 
npoM3BOACTBax, coKpameHHK) MarepMaAbHbix sarpar Ha eAMHHuy M3BAeMeHHoro 
iO noAe3Horo npoAyxra, w BOBAeqeHMK) b hpomsboactbo xboctob m ApyrMx cbipbCBbix 

HCTOMHHKOB, paHeC C^tMTaBUlHXCSl He npecneKTHBHbiMM. 

ripOMblUiAeHHaSl npMMeHMMOCTb 

M3o6perHHe MO>KeT 6biTb McnoAbSOBaHO b MeraAAypnmecKOM 
npOMbiuiJieHHOCTH (1 npu npOBeAenHM anaAHSOB, a raKxce npii nposeAeHHM 
\5 reoxHMMqecKHx, reoAoronoMcxoBbix m reoAoropasBeAOMHbix pa6or, nepeoueHxe 
6aAaHC0Bbix m 3a6aAaHC0Bbix sanacoB b npHpoAHOM h aHrponoreHHOM cbipbe. 
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CDOPMVJIA H30BPETEHM51 

1. Cnoco6 rHApOMeTan;iypnmecKoro iiaaneMeHHn peAKHx McrajuioB h3 
TexHo.aorimecKM ynopHoro cwpbsi, saioiiOMaioiUHMCfl b tom, mo MaipMuy cupbs 
M3MejibqaK)T, nsMe-nbqeHHbiM CbipbCM mucthmho 3ano/iH$iK)T amTauMOHHwii cocya, 
coflep>KamMH pacraop kmc/iot onpeae;ieHHoro xiiMHMecKoro cocTaaa it KOHueHTpaunH, 
no;iyMeHHyK) CMCCb nocTOJiHHO nepeMcuiHBaiOT, noMcpxcwBaioT onpeAejieHHuyK) 
xeMneparypy, noxaaaTcib pH kmc^othocth pacTBopos cmccii m BMWMKHy 
noTCHUHajia no^yaojiHw BoccraHOBJieHMsi raaooGpasHbix OKHcaHTcieu, noflaBaeMwx 
H3 BHeuiHero HcroMHHKa. m onpeAejieHHoe BpeMsi npOBOiiflT npouecc xHMHMecKoro 
pacTBopeHMH M CTpyKTvpHoro npeoGpaaoBaHMsi MarpMuw cwpbn jxo flocTMxccHHsi 
npoHHuacMOCTM MaxpHUbi nAs\ OKMCHHTeyieii, w OKMc;ieHHfl pe;iKHx MeTa;i;iOB b 
MaipMue cwpbsi, OT-iMMawiuiiiicsi tcm, mto npouecc senyr b repMexiiMHOM cocyae. 
sanojiHCHHOM raaoxcMiiKOCTHOM CMccbio, BKviK)qa»omeii iiaMMbHeHHoe cwpbe, 
Bw6paHHbie pacTBopw kmcjiot, ;KMiiKne OKMcnnTeyin h KOMn;ieKcoo5pa3yiouxne 
KOMnoHCHTbi, a B xaMecTBe rasooGpasHOro OKHOinTe-aji, noiiaBaeMoro ms BHeuiHcro 
MCTOMHHKa, Mcno;ib3yiOT Kiicnopoa, npii 3tom aaByieHne b cocyiie, KwcnoTHOcrb 
pacTBOpa, xMMMqecKMM cocTaB KMcnoT M OKMCHMTejieii, TCMnepaTypy, noTCHmia.a 
nojiyBOJiHbi BoccraBHOB-neHHsi OKMCJiMxejieH ii peaKunoHHOH cmccm, cocxaB 
KOMnjiexcooSpaayiomMx KOMnoHCHTOB m apeMn npoBeaeHnsi npouecca awSnpaiOT m3 

yC;iOBH$l BCKpWTMSJ MaipilUbl CbipbSt JUlii MaKCMMa-TbHOrO OKHC-neHM$l H (ISB^eHeHMSI 

pCAKHX MerajijiOB m o6pa30BaHMfl MaTOMHoro pacTBopa, BicnKDMajoiuero pacTBopcHHwe 
KOMnjiexcbi H OKHCibi peflKMx Mera/iyioB, m iisB-neMeHMJi peaxnx Mera-ijijiOB H3 
MarpHUbi H MaT04Horo pacxBopa M3BecxHbiMM cnoco6aMH. 

2. CnocoS no n.l, oxjiiiMatomMitcji xcm, 4xo b Ka^ecxBe kucjiox ncno;ib3yK)X 
ra;ioreHHbie m a30XMCx>'K) Kwcaoxbi. 

3. CnocoS no n.2, oxjniMawiuHHCsi xcm, hto b xatiecxae ra^ioreHHOii khcjioxw 
Hcno;ib3yiox KMCJioxbi, coAep^Kamiie ct)xop, x.nop, v\or, 6poM, B3$ixbie b oxiieiibHOCxH 

win b COWXaHHH. 

4. Cnoco6 no n.2, oxjiMMatoiuMiicfl xcm, mxo asoxHCxyjo khoioxv no^yuaiox 
HenocxpeflcxaeHHO s cmcch sa cmcx peaKumt MMHepa-ibHwx co-ieii a30XHCxoii 

KHCJIOXbl H rajlOrCHHOii KIIOIOXW, BSO^lUMblX B peaKUMOHHVK) CMCCb, .1m60 BB0;iJlM0ii 

B peaKUMOHHyjo CMCCb OKMCM a30xa (II), no.nyMaeMVK) bo BHeuiHCM HCXOMHiixe. 
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5. Cnoco6 no n.K OTJiMMnioiuiiHcsi tcm, mto reMnepaTvpy peaKuiiOHHOii 
CMecu noiLaep)KHBaK)T paBHOM 0-20 C, a noKasare^ib pH kmcjiothoctm b CMeai b 
npejieJiax 0,1-3. 

6. Cnoco6 no n.l, OT;iMMaK)mMHc$i tcm, mto aaaneHiie b cocyAe ii 
5 OKuuiKT&nbHbiH npouecc noAAepxcHBaK>T noAaneii iiasHe KMcaopoAa haw ero cmcch 

c oxucjiOM aaoTa (II). 

7. Cnoco6 no n.6, oTJitmafoiUMMCsi tcm, mto AasjieHHe b cocyAC 
nojuiepxcHBaiOT Ha yposne HH)Ke hah paBHbiM aTM0C(})epHOMy. 

8. Cnoco6 no n.i, OT.nHMaK)mMMCsi tcm, mto b KaqecTse 
0 KOMnAeKcoo6pa3yK)iuMX HcnojibsyiOT xoMnoHeHTbt rn^oreHHOM h aaoTiicrroH 

KHcnoT, MX coeAHHeHHsi Apyr c ApyroM ii khoiopoaom, ti npo^vKTbi 
0KMc:;iHTe.nbHo-BoccTaHOBHTe;ibHbtx peaKUMM b peaxuMOHHOii cmccm. 

9. Cnoco6 no n.l, OT/iHMaK)mMiic$i tcm, mto b KaMecTBe OKMcaMTejieii 
Hcno.ib3yK)T aKTHBupoBaHHbie B peaKUMOHHOM CMecH rajioreHbi, Kiicnopoa, aaoT h 

5 nepoKCMAbi mx coejiiiiHeHMsi Apyr c jipyroM, ct)opMMpyK>iiiMecsi b npouecce 

B3aHMHbIX OKMC;iMTe/lbHO-BOCCTaHOBMTe.abHbIX peaKUMM M peaxUMM C MaTpHUCK 
CbipbSI. 

10. Cnoco6 no n.n.l, 9» OTAHMaiOLUHMCsi tcm. mto noTeHUHaji nojiyBOAHbi 
BOCcraHOBJieHKsi OKHC.miTe;ibHoro npouecca noAA>Kep>KMBaK>T Ha ypoBHe paBKOM 

,0 2,4-2,6 B, a a^exTpoxHMKMecKHH noTeHUHa.i no;iyBo;iHbi BoccraHoaneHusi b 
peaKUHOOHOM cMecii, no KpaiiHeH Mepe, paBHbiM IJ B, npii 3tom speMsi 
npoTexaHMsi npouecca Bbi6MpaiOT hs pacneTa AOCTMMceHHsi MaxcnMyMa M3BJieMeHH$i 
peAKHX MeTa.nA0B b MaTOMHbiii pacTBOp. 

11. Cnoco6 no n.l, OTAMMaiouxMiicfl tcm, mto TexHOAorwMecKM ynopHoe 
15 Cbipbe nocne MSMejibMeHMsi npeiiBapuTe.ibHO o6pa6aTbiBaiOT opraHUMecKiiMii 

pacTBopMTe;isiMH, BSflTbiMM H3 pn^a auMKJiHMecKMx, a;iMUHK;iHMecKKx a 
UHK;iHMecKHx yr;ieBOAOpoiiOB, b tom MMCie rajioreHCOAepMcaiuttx, Htisumx cn^pTOB 

H KCTOHOB, B3$ITblX OT^eJIbHO HAH B CMCCM, a paCTBOpilTeJlU M paCTBOpeHHbie 

KOMnoHeHTbi y^ajistOT. 
»0 12. Cnoco6 no n.l, OTJiimatoiUHMcn tcm, mto TexHOviorMMecxM ynopHoe 

Cbipbe nocjie M3Me.ibMeHHsi npeziBapMTevibHO o&paGaTbiaatOT ra^aoreHHOM xiianoTOM 

M pacTBopeHHbie KOMnoneHTbi y^ayisim. 

13. Cnoco6 no n.l, OTJiiiMaiOLUMAcsi tcm, mto TexHO^orHMecKH ynopHoe 

cupbe nocne H3Me;ibMeHM$i npeABapHTcibHo o6pa6aTbiBaiOT nocneiioBaTe.nbHo 
\5 opraHMMecKHMH pacTBOpiiTe^siMM (1 rajioreHHOM kmcjiotoh, Ka^Abui pas yAajisia 

npOAVKTbl paCTBOpeHMM H paCTBOpKTe^b. 
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14. Cnoco6 no n.l, OTJiMMaiomMMCfl tcm, mto nocie aaBepmcHUH npouecca 

MaTOMHblH paCTBOp OTfl&n$!K)T OT HepaCTBOpCHHOrO CbipbJl 11 noABcpraioT 

KHnAMeHHK), vAajisiiOT pacTBopeHKbie rasbi h jierKOKiinsiiuMe OKMOibi ii KOMnjieKcu 
peAKHx McrajiAOB, KOTopue y.iaB;iMBaK>T. 

5 15. Cnoco6 no n.l 4, oryiMMaioiuMMcsi tcm, mto MaTOMHwA pacTBop nooie 

KtinsmeHHfl m yaajieHMsi OTAe;i$iK)iuMxc5i peaKUMOHHbix raaoB h qacTH peiiKtix 
Meraji^OB, BOccraHaBJiMBnioT ao noreHumiiia no;iyBo;iHbi BOccraHOB^ieHHfl b 
MaTowHOM pacTBope paBHOM 0-0,2 B m BbiAe/tnK)! b ocajioK ocTaBuiMecsi b 
pacTBope KOMn;ieKCbi m oxKcnbi pcakhx Mcra^njiOB, ocaflox otac^sikdt h jianee 

10 H3aaeKaK>T m3 Hero peAxvie MeTa.a;ibi iisBecTHbiMu cnoco6aMH. 

16. Cnoco6 no n.l, OT;iHMa)OiuHKCJi tcm, hto cwpbe npe^BapHTe^abHO 
o6oraiuaiOT, 0Tae;i$i$i npoayKTMBHwe, -nerxopacTBOpMMbie h oxMMJieMbie 
KOMDOHeHTbi oT vnopHbix KOMnoHeHTOB H nepepa6aTbiBaiOT hx paaiiejibHO. 

17. Cnoco6 no n.l, OT-awMafoiunHCSi tcm, mto oaMTe^ibHOCTb xeMeHiisi 
15 npouecca Bbime.naqHBaHMsi ii MSBjieneHMa peflXMx Mera/iyioB Bbi6(ipaK>T iuia 

xaxcAoro xoHxpeTHoro Cbipbsi, ii OHa cocraB^nsieT 1-48 MacoB , npii 3tom 
BuiuejiawMBaHMe npoBOAsiT, no xpaHHeii Mepe, b OAHy craAHio jxo AOCTH)KeHMsi 
MaKCMMa-ribHoro M3B.neHeHM5i peAxwx MeTa;i^OB b MaTOMHwii pacTBop. 
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